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ANOTHER SUCCESSFUL DEFENSE OF THE 
“ AMERICA”? CUP, 

Forthe tenth time in the history of the ‘t America” 
Cup have those who build and those who sail our vachts 
proved that they are well able to guard the historic 
yachting trophy that was captured nigh upon fifty 
vears ago, in English waters. When we consider 
how keen is the competition and how narrow is the 
margin of difference between the competing vachts 
of the present day, we must admit that in beating the 
‘*Shamrock” by 10 minutes and 14 seconds in a light 
breeze, and by 6 minutes and 34secondsin a heavy wind, 
the American boat has, verily, ‘done herself proud.” 

Among the axiomatic truths which nobody, with even 
an elementary Knowledge of yacht-sailing, attempts to 
deny, is the fact that a boat which is weak in her wind- 
ward work can never be a successful winner of races. 
No amount of speed to leeward or on reaching can 
compensate for the heavy loss which is entailed by 
inability to lie up close to the wind in beating to the 
weather mark. This truth has been demonstated 
times without number; it received a most emphatic 
indorsement in the very first completed ‘t America” 
Cup contest of the present year, when the marked su- 
periority of ‘Colum bia” over ‘‘ Shamrock” in wind ward 
work ina breeze of sufficient strength to test tbeir real 
sailing qualities, placed the ultimate issue of the con- 
test beyond all doubt. 

The contest between these two fine yachts afforded 
unusual interest in the earlier stages of the struggle, 
because of the unexpected light-weather qualities de- 
veloped by ‘‘Shamrock.” In the drifting matches 
which had occurred at the time we last went to press 
the ‘‘ Shamrock ” had proved her ability to keep very 
close to ‘t Columbia” in running and reaching, while it 
was the common opinion of those who watched the 
boats that in the very light airs which prevailed her 
work, when 2lose-hauled, was superior to that of the 
home boat. It evidently needed the test of a fair to 
strong sailing breeze to bring out the superb qualities 
of the ‘‘Columbia.” The first opportunity was given 
on Monday, October 16, when in a breeze that varied 
in foree from 6 to 12 knots an hour the ‘‘ Columbia” 
beat the challenger by 9 minutes and 50 seconds in a 
fifteen- mile leg to windward and by 24 seconds on the 
run home before the wind. The yachts had no sooner 
started on the first leg than it was evident tothe veriest 
amateur that ‘‘ Shamrock” was unable to lie as close 
to the wind as ‘* Columbia,” there being apparently 
from three-quarters of a point toa full point of differ- 
ence between their courses. It was claimed that the dif- 
ference was due tothe English skipper’s endeavoring to 
sail his boat with a ‘trap full,” while ‘* Columbia” was 
held closer with sheets more fully aboard. As a matter 
of fact, however, the second race over the windward 
and leeward course, sailed on Friday, October 20, 
proved that the fault lay in the boat and not in the 
skipper, for while ‘Shamrock ” appeared to foot about 
as fast through the water as ‘‘Columbia,” she was 
simply unable to approach her in ability to lie close to 
the wind. 

The defect lies not in the model but in the rig of the 
English yacht. Her form appears to be about as easy 
to drive as that of the ‘‘ Columbia ;” for on two oc- 
casions in running fifteen miles to windward there has 
been but little difference between the two boats, and 
it is probable that had any reaching been included in 
the trials she would have shown about the same speed 
as ‘‘Columnbia.” The difference lies in the sail plan 
and the truth of the matter is that ‘‘ Columbia” is 
rigged more in accordance with the latest theories and 
practice. Her mast is stepped further forward and a 
larger proportion of her sail area is in her mainsail. 
Fife, in his endeavor to secure the fine reaching quali- 
ties which invariably characterize his yachts, placed 
more sail in the fore triangle than is customary in the 
sail plan of other designers. The failure of ‘‘Sham- 
rock” in her windward work seemed to indicate that 
he has carried his ideas-too fat in this direction. 

It will always be a matter of regret that the break- 
ing of the ‘“ Shamrock’s” topmast shroud, with the 
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consequent loss of her topmast, should have prevented 
the two boats from having atrial over a triangular 
course ; as this would have given the ‘‘ Shamrock ” an 
opportunity to show what sne could do on her fastest 
point of sailing. We do not think that she would 
have won, for she certainly could not have shown suf- 
ficient superiority in twenty miles of reaching to over- 
come the lead of five to seven minutes which ‘ Colum- 
bia” would have established in the ten-mile .leg to 
windward. The decision of the committee that the 
race should count as one of the series was made in ac- 
cordance with a stipulation suggested by Sir Thomas 
Lipton, to the effect that, as the contest this year was 
largely one between constructors, a breakdown on 
either vessel should be counted as a win for her oppo- 
nent. 

The third race, because of the splendid wholesale 
breeze that held true throughout the course, was by 
far the most exciting of the series. The ‘tColumbia” 
started about one minute behind the ‘Shamrock ” but 
overhauled her just before reaching the stake. After 
the boats had settled down on their first leg to wind- 
ward, and ‘‘Columbia” had commenced to eat into 
the wind in the old familiar way, the issue was never 
in doubt for a moment. Her gain to windward was 
exactly 5 minutes. 

We cannot close the subject of the present cup races 
without some reference to the great popularity achieved 
by the gentleman who was responsible for the chal- 
lenger of 1899. Under the extraordinary delays and 
discouragements which tave marked the weather con- 
ditions of the past three weeks, and the keen disap- 
pointment which must naturally be his on seeing so 
fine a boat as ‘‘Shamrock” defeatea, he has borne 
himself with ali those characteristics which mzrk the 
true sportsman. Whenever the next challenge comes 
from the other side, we can imagine no one who would 
be more welcome to the American people as its sender 
than Sir Thomas Lipton. 

(Rll gy plage a Se 
AN ENGINEERING TRIUMPH. 

Unless the engineers’ plans misearry, the early days 
of December next will see the waters of Lake Michi- 
gan finding an outlet to the sea by two separate 
and widely divergent routes; the one being by the 
natural outlet through the Great Lakes and the St. 
Lawrence River to the North Atlantic, arid the other 
through an artificial channel connecting the lake by 
way of the [Illinois River with the Mississippi and the 
waters of the Gulf. 

The Chicago drainage canal, as this channel is called, 
will easily take rank as one of the monumental engi- 
neering works of the century. Not only will it form 
one of the greatest artificial canals in existence, com- 
paring in importance with theship canals of the world, 
but as a work of municipal sanitation it is easily the 
greatest work of its kind ever undertaken. For what- 
ever importance it may assume in the future as a new 
route to the sea for the waterborne commerce of the 
lakes, the canal was originally planned as a radical 
method of solving the problem of sewage disposal for the 
city of Chicago. It was realized fully a decade and ahalf 
ago that the time was approaching when it would no 
longer be possible to discharge the sewage of this great 
city into the same source from which it drew its water 
supply. Vast as is the voluine of Lake Michigan it 
was only a question of time before the polluted waters 
of the Chicago River would find their way into the 
intake tunnels through which the water supply of the 
city was drawn in. However far the intake might be 
extended into the lake, the polluted stream under the 
influence of local currents invariably followed, until 
the problein of some other method of disposal had to 
be faced. 

The plan adopted was at once daring and original 
It involved the cutting of a great canal twenty-two feet 
in depth, from 162 to 202 feet wide, and thirty-five miles 
in length, from Lake Michigan to the Lllinois River, 
a tributary of the Mississippi, and turning the sewage 
of the city into the vast drainage ditch thus created. 
In this way the polluted waters would be kept con- 
stantly in motion until they were lost in’ the great 
volume of the Mississippi itself. By the time it is*ecom- 
pleted, the work will have involved the excavation of 
nearly forty million cubic yards of material, of which 
no less than twelve thousand yards will represent solid 


rock, the other twenty-eight thousand yards consisting: 


chiefly of glacial drift. The excavation of the canal 
involved the diversion of the Des Plaines River and the 
provision of suitable works to control its waters and 
preserve the integrity of the canal in times of flood. 
As is invariably the case in works of this character, 
the actual cost has greatly exceeded the preliminary 
estimates, and by the time the work is fully completed 
it will have cost the city of Chicago fully thirty mil- 
lion dollars. 

The approaching completion of the work, which will 
provide a waterway capable of accomodating large 
ships of 19 and 20 feet draught, has naturally suggested 
the possibility of a through water way to the Gulf of 
Mexico by way of the canal, and the Mississippi River. 
The canal is, of course, much deeper than the Illinois 
River or the upper reaches of the Mississippi, and to 
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secure even the 14-foot channel proposed would entail 
a heavy expenditure on the part of the government. 

It is natural that the people of Chicago, having in 
view the enormous development of commerce by way 
of the lakes aud the Welland Canal, should find the 
prospect of another waterway to the seaboard very 
alluring, and he would be a bold prophet who at this 
early stage should deny that it would bea profitable 
undertaking. The decadence of steamboat traffic on 
the Mississippi since the development of the great 
railroad systems is a discouraging feature ; but it must 
be remembered that the opening of a 14-foot waterway 
from Chicago to New Orleans. would place the ques- 
tion of river traffic on a very different basis from that 
under which it has made such a losing fight against 
the railroads. 


/ ++ ____._____— 
REAR-ADMIRAL HICHBORN ON THE NEEDS OF 
THE NAVY. 

The annual report of the chief constructor of the 
navy, Rear-Admiral Hichborn, is of special value as 
embodying in full the lessons which have been learned 
from the varied experience of the late Spanish war. 
Although many valuable data had been gathered at 
the time or the last report, it was written too soon 
after the events of the war to enable the volumnious 
reports furnished by naval officers to be received and 
fully digested. The present. report says: *‘ In response 
to special orders the bureau has been furnished with a 
large inass of criticism and comment as to matters un- 
der its cognizance. This criticisin is the result of the 
experience under war conditions of seventy-five officers, 
and covers twenty-five vessels of various classes.” 

The chief constructor was an early advocate of 
sheathing as a means of enlarging the strategical and 
tactical qualities of warships, and the operations of the 
late contending fleets proved that the advantages of 
this device have not been over-estimated. The wisdom 
of Congress in agreeing to the provisions that our new- 
est battleships and cruisers shall be sheathed and cop- 
pered is fully confirmed. Another obvious lesson of 
the war was the necessity for restricting severely the 
amount of combustible material on board ship, and as 
a result we learn that during the past year advantage 
has been taken of the visits of the older ships to the 
dockyards to improve them both in this respect, and 
also in the apparatus fitted for fire extinction. While - 
the general attention which has been attracted to the 
question has resulted in an increase in the number of 
commercial non-combustible materials, nothing has so 
far been produced we are told which is more suitable 
for general purposes than fire-proofed wood. 

We learn that the reports which have been turned 
in by our naval officers confirm the impressions pre- 
viously arrived at as to the strength, stability. sea- 
worthiness and maneuvering powers of our warships. 
As to inatters of detail, the criticism in the reports 
naturally centered on such features as were nost inti- 
mately connected with war service, and which were, 
under the conditions, severely and thoroughly tested. 
In this connection it is gratifying to learn with regard 
to that most important feature, the supply of ammu- 
nition to the batteries, that the ammunition hoists, 
ete., gave very general satisfaction. 

The sanitary condition of our ships,as evidenced by 
che supreme test of the healthreports, was found to be 
in the main satisfactory, although somedefects in ven- 
tilation must be remedied, especially in the older ves- 
sels. The presence of steam pipes in the living 
quarters of officers and crew is universally condemned; 
and the favor with which the electrical installations 
already made have been received, encourages the 
board to replace steam with electricity as a motive 
power for the various auxiliaries, as fast as experience 
warrants. The work already done in this direction 
includes the installation of 320 electric motors in thirty- 
six vessels of various classes. 

Now, just here we would suggest that although the 
desire to improve the sanitary condition of our war- 
ships is commendable, and the advantages of electric- 
ity over steam in cleanliness and in keeping down the 
temperature between decks are obvious, there is a 
danger lest in its admiration of the electric auxiliary 
the bureau should push the substitution too far. For 
we must remember, that as compared with steam 
power, electric power is obtained at the cost not merely 
of increased weight but of a certain amount of power 
that is lost in the double conversion ; and while, con- 
sidered as a matter of compromise, the weight and 
power are willingly sacrificed in the case of the manipu- 
lation of turrets and ammunition hoists, where perfect 
control is desirable, we think that for the operation of 
deck winches. anchor hoists and boat cranes, the steam 
winch is. perhaps, preferable. No complete substitu- 
tion of electric for auxiliary steam power would be war- 
ranted unless the weights of larger duplicate central 
combined engines and electric generators, together 
with the several auxiliary motors, was ahout the same 
or slightly less than the aggregate weights of addi- 
tional boilers and the separate steain engines now 
used. 

Electric motors are especially economical where in- 
termittent power is required at varying intervals, pro- 
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vided a constant electric potential available at any mo- 
ment is maintained. 

Other things being equal, it is a question still unset- 
tled whether the weights of an electrical equipment 
will overbalance a steam auxiliary. It is feared in 
some quarters that it may, and thereby necessitate 
sacrifices in such important elements in our ships as 
speed, armament, and protection. It is supposed that 
the inefficiency of the proposed new cruisers of the 
‘“ Denver” class may be due in some measure to the 
electric auxiliary idea having been pushed too far. 

The importance of providing increased docking facili- 
ties is emphasized by the fact that. not only will the 
number of battleships in comission be doubled in the 
near future, but the time is approaching when exten- 
sive repairs may be necessary upon the earlier ships. 
Now,while the completion of the new dry docks will re- 
lieve the immediate situation, the present programme 
does not affect the two most important dockyards, 
namely those at New York and Norfolk where, in each 
case, a new dock capable of receiving the largest vessels 
is urgently needed. The same difficulty is confronting 
the Navy Department with regard to our rapidly grow- 
ing fleet of torpedo boats and destroyers, although in 
this case it is thought that the docking problein can 
best be met by the construction of marine railways. 
Torpedo boats, because of their light plating, require 
frequent inspection of the bottom to detect corrosion. 
At present .it is necessary to dock these diminutive 
craft in the large dry docks—a manifest waste of time 
and money, especially when these docks are in urgent 
demand for the battleships and cruisers. ; 

The report, after emphasizing the need for improved 
and extended repair facilities at naval stations, closes 
by calling attention to the need for an enlargement of 
the corps of naval constructors. It is stated that 
the amount of work done in the last two years is 
plainly out of proportion to the number of officers in 
the corps, and has only been accomplished by over- 
work on the part of individual officers. Weare of the 
opinion that there is no recommendation in the whole 
report that demands more immediate attention than 
this. In spite of the rapid growth of our navy of late 
years, and especially in the last two years, the total 
number stands at the old limit of forty, which is all 
that are allowed by law. Anyone who, like ourselves, 
was witness of the enormous amount of work taken in 
hand and suecessfully put through during the past 
eighteen months at the Brooklyn navy yard by Con- 
structor Bowles and his assistants, will be prepared for 
the statement that this important branch of the ser- 
vice is sadly overworked. 

+0 
THE HEAVENS IN NOVEMBER. 
BY GARRETT P. SERVISS. 

The expected return of the main body of the Novem- 
ber meteors dwarfs every other astronomical event 
this fall. The splendor of their display, in 1833, made 
so deep an impression that they have ever since occu- 
pied a place apart in the popular imagination as the 
most gorgeous and startling of all celestial pageants. 
The fact that three of their periods measure just the 
span of a century tends to add to their reputation as a 
spectacle. Although their returns are’separated by a 
space of thirty-three years and a fraction yet they may 
be seen three times in the course of a man’s life. One 
who saw then as a child, in 1833, might have regarded 
their fiery menace with the cooler judgment, of a mid- 
dle-aged man in 1866, and, this year, may behold again 
the scene that marked the start and the turning post 
of his life with ineffaceable memories of wonders in the 
heavens. 

But, while everybody hopes fora brilliant spectacle 
on this occasion, there are reasons for anticipating a 
possible disappointment. In 1866 the display, although 
imposing, was by no means as wonderful as it had been 
in 1833. The fact that the meteors were almost as 
abundant in 1867 as in 1866 showed that they were be- 
ing scattered along their path. Later investigations 
indicate that this scattering of the meteors has prob- 
ably continued ever since. The planet Jupiter, the 
great perturber of the solar system, has had his hand 
upon them. They are apparently traveling in several’ 
shoals, or parallel streams, and it may be that when 
the earth crosses their line of march it will fail to pass 
through any very dense column of the wanderers, 

Yet, at the worst, it is certain that there will be a 
meteoric ‘‘shower.” There may be only a hundred, or 
a few hundred, visible in an hour, or there may be 
many: thousands. One unfortunate cireuinstance will 
be the presence of a strong moonlight, which will suf- 
fice to conceal many small meteors and to rob the larger 
ones of much of their brilliance. The maximum of the 
display is generally expected soon after midnight on 
the morning of November 16, and at that time the 
moon will be within twenty-eight hours of the full 
phase. At1o’clock A. M., November 16, the moon will 
be in the constellation Aries, about two hours west 
of the meridian, while the radiant point of the meteors, 
in Leo, will be about two hours from its rising point in 
the northeast. 

While the best attainable information points to the 
first hour of the morning of November 16 as the time 
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when the meteors will be most numerous, yet the data 
are so uncertain that all observers are advised to be on 
the watch forty-eight hours earlier. Begin say at mid- 
night on the 13th, and watch until dawn. Resume 
watching on the following night, and so on until the 
morning of the 17tn. Every watcher for the Novem- 
ber meteors on this occasion can have the satisfaction 
of knowing that his, or her, vigil is being shared, all 
over the civilized world, by thousands of the brightest 
spirits, which now inhabit the earth. The solution of 
the mystery of the November meteors will stand, in 
the perspective of a thousand years, high among the 
achievements of man. 

The watch for the meteors will inevitably call many 
unaccustomed eyes to the starry heavens, and luckily 
the constellations on view include several of the finest. 
Like the meteors, however, the stars will suffer from 
the effulgence of the moon. At midnight in the mid- 
dle of November the eastern half of the firmnament is 
especially beautiful. Nearly overhead glitter the 
Pleiades, a silvery swarm. A little eastward appears 
the V-shaped figure of the Hyades, containing the red 
Aldebaran, marking the eye of the great bull Taurus 
which the imagination of the constellation makers pic- 
tured in the act of charging down upon the giant hunter 
Orion. The latter appears below the Hyades, toward 
the southeast, the uplifted ‘‘lion’s skin,” marked by a 
curving stream of small stars, being interposed between 
the hunter and the bull. Two brilliant stars, the 
brighter, Betelgeuse, of an orangetint, being the farther 
east, mark Orion’s broad shoulders. A sparkling group 
above indicates his head. His beautiful belt, symboliz- 
ed by three fine stars ina straight row, next catches 
the eye, while below the belt a splendid lone star, 
Rigel, shines in the giant’s upraised foot. 

An imaginary line drawn through the stars of the 
belt, and continued some twenty degrees toward the 
left, will point out the brightest star in all the heavens, 
Sirius, or the Dog Star. Northward from Sirius, and 
somewhat farther east, shines the lone first-magnitude 
star, Procyon. Above Procyon, but toward the west, 
are the twin stars of Gemini, Castorand Pollux. Be- 


‘tween Gemini and Taurus flows the Milky Way, which 


makes its appearance north of Siriusin the east, and, 
crossing the heavens, disappears when the Northern 
Cross is setting in the northwest. North of Taurus 
and in the edge of the Milky Way is the brilliant white 
star Capellor. West of this isa curved row of stars, in 
a bright part of the Milky Way, belonging to the con- 
stellation Perseus, and below Perseus, also immersed 
in the Milky Way, is the zigzag figure of Cassiopeia 
and her chair. Half way down the western sky is the 
great square of Pegasus, and extending from one cor- 
ner of the square toward Perseus, is a row of second- 
magnitude stars belonging to Andraneda, The Great 
Dipper is low in the northeast, standing on its handle. 
THE PLANETS. 

The remarkable assemblage of planets in the constel- 
lation Libra, to which attention was called in October 
continues, At the beginning of November Mercury, 
Venus, Mars, and Jupiter are all in that constella- 
tion, while Uranus is about 10° and Saturn about 25° 
east of its borders. All of these planets are too near 
the sun for satisfactory observation. Mercury and 
Venus, however, are moving away from the sun, and 
on the 16th the former attains its greatest eastern 
elongation, but it is so far south that it will not be con- 
spicuous as an evening star. Venus will be seen in the 
southwest after sunset at the end of the month. A 
notable series of planetary conjunctions begins on the 
morning of the 4th, when Mercury and Mars meet. On 
the evening of the 8th Mercury and Uranus are in con- 
junction. Onthe morning of the 13th Mars and Uranus 
are in conjunction, and at noon on the 14th Venus and 
Uranus. On the forenoon of the 16th there is a con- 
junction of Venus and Mars, and on the forenoon of the 
26th a conjunction of Venus and Mercury. On the 
afternoon of the 27th Venus meets Saturn, and on the 
afternoon of the 30th Mercury and Mars are in con- 
junction for the second time during the month. As 
these various conjunctions occur while the planets 
concerned are crossing the astrologically condemned 
region of Scorpio the high priests of superstition may 
by expected to make the most of them. 

THE MOON. 

New moon occurs on the morning of the 3d, first 
quarter on the morning of the 10th, full moon on the 
morning of the 17th, and last quarter on the morning of 
the 25th. The moonis nearest the earth on the fore- 
noon of the 12th, and farthest from the earth on the 
evening of the 24th. 

++ 0+» _______ 
DEATH OF ADMIRAL COLOMB. 

Vice-Admiral Philip Howard Colomb died October 
14 at his residence in Botley, Hampshire, England, in 
the sixty-ninth year of his age. Admiral Colomb was 
one of the greatest authorities on naval affairs, and 
especially on the evolutiou of war vessels. He invented 
‘and secured the introduction of many of the devices 
which are now. regarded as indispensable in modern 
warships. His first important invention was a system 
of flash signals for the British army which was adopted 
in 1859. In 1867 a system of flash signals for the navy 
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was adopted and it is now used in every navy in the 
world. His system of interior lighting for warships 
was invented in 1873 and it is now universally used 
where the electric light cannot be obtained. He was 
the author of many professional and popular works, 
em 0 
A NEW ZEALAND VESUVIUS. 

For many years visitors touring through New Zea- 
land never thought of leaving that country without 
first making a pilgrimage to the terraces of the Hot 
Jake district, about 180 miles distant from Auckland. 
This wild and curious territory is described by Mr. G. 
R. Falconer in the last number of The Windsor Maga- 
zine. 

The white terraces of Rotomahana rose up in a series 
of twenty platforms in the form of a gigantic stairway. 
Each terrace was perfectly horizontal and of dazzling 
whiteness. The top step was vertically 80 feet above 
the base and sat 300feet back. From every platform 
bubbles copious clouds of steam. A stream of boiling 
water continually flowed from the geysers and as it fell 
slowly from tier to tier the silicates with which the 
water was heavily charged became deposited, on its ex- 
posure to the air in wonderful lace-work designs of infi- 
nite variety and of dazzling whiteness and purity were 
formed. Not far from the white terrace was another 
termed the ‘‘Pink Terrace” where, owing to some 
coloring substance in the silicious waters falling from 
the geysers, the deposits were of a delicate pink hne 
from which was derived the name ‘‘ Pink Terrace.” 

Unfortunately New Zealand no longer possesses this 
unique spectacle for the terraces are no more. The 
various agencies of nature which originally built up 
such curious forms served in turn to destroy them. Mr. 
Falconer gives a graphic description of the event. He 
was residing at that time about 40 miles distant from 
Tarawera. In 1886,on June 10, the night was clear and 
ealm. Heavy rumbling sounds like rolls of distant 
thunder filled the air but there was no very great alarm. 
The next day dawned dulland gloomy. About half- 
past seven o'elock the morning grew darker and light 
gray ash, very fine, began to fall. He says that although 
they surmised an eruption was taking place in the Hot 
Lake district, there were no definite tidings to that 
effect so that he could only wait to see what would 
happen. By the aid of a lantern he succeeded in grop- 
ing his way to the telegraph office, and there he learned 
that a serious disturbance was taking place at Tara- 
wera and Rotomahana. About eleven. o’clock the 
darkness lifted. All round the ground was covered 
with athin filmy pall of fine ash to the depth of half 
an inch and it was afterward found that the intense 
darkness was caused by a thick cloud of dust blown 
out by the volcano to a height so tremendous that it 
passed above Tauranga and dispersed over the country 
some miles away. 

The manifestation was accompanied by intense cold, 
the thermometer registering 5 degrees of frost. This is 
explained by the fact that the columns of steam as they 
came hissing out of the craters, expanded as they as- 
eended and absorbed their own heat which became 
latent so that the heat was abstracted from every- 
thing near. A day or two later the Government geolo- 
gist arrived at Tauranga and preparations to inspect 
the seat of the disaster were pushed rapidly forward. 
On the fourth day after the eruption, the party arrived 
at Wairoa the Maori village. There was scarcely a 
vestige of the settlement to be seen, the whole village 
had been crushed beneath the voleanic lava and the 
charred and battered remains of the little village 
church and other buildings protruded above the sur- 
face of the deposit, which at first, measured 4 feet in 
thickness, but afterward settled down to half that 
depth. One young Englishman was killed as well as 
the Maoris who lived in the district and exacted tolls 
from visitors to the Hot Lakes. The scene was the 
wildest imaginable. The air rushed over the land with 
cyclonic fury, uprooting, tearing and breaking trees 
that had survived the hail of rocks leaving here and 
there a gnarled and jagged trunk denuded of branches 
and stripped of its bark. 

The next day the party set off for Rotomahana. As 
they approached the Hot Lakes huge cracks extending 
hundreds of yards in length and about a foot in width 
were seen in all directions. Thescene was one of the 
strange grandeur of absolute desolation. The upheaval 
of nature had blown the wonderful terraces to atoms ; 
steam was rising in dense clouds from one end of the 
area to the other, a distance of about nine miles. 
Rotomahana Lake was a vawning caldron from which 
rose a majestic column of steam. The ground was 
completely stripped of vegetation and covered with 
lava from the mountain. The lava was reduced to the 
consisteney of flour so that the explorers sank in it 
nearly totheir knees. Thusin the space of time was 
North Island suddenly shorn of its most peculiar 
natural features. In six hours the whole aspect of the 
country was changed, and what was one of the most 
beautiful spots in the world was transformed into a 
barren country carpeted in lava and covered with 
débris, The geysers, however, still abound in pro- 
fusion, and it is possible in time other terraces may be 
formed. 
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A NEW GANG OR CULTIVATOR PLOW. 

Our illustration represents a novel cultivator plow 
which has been patented by John T. Lucas, of Wasco, 
Ore., and which is chararacterized by the use of a rear 
guide-wheel having but slight frictional engagement 
with the land, and by the use of mechanism for rais- 
ing and lowering all the shares simultaneously and for 
leveling the plow. 

The body of the plow is composed of two side beams 
and two projecting intermediate beams. The right- 
hand side beam is bent to form a series of steps, to 
which rectangular shares, concaved on their forward 
faces, convexed on their rear faces, are bolted. One or 
more shares are provided with landsides. 

The landsides prevent the shares from slipping upon 
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hilly ground ; and their shape is such that much of the 
friction usually met with is avoided. The shares and 
landsides areespecially adapted to three- wheeled plows, 
the draft being considerably reduced by reason of 
the small pressure between the land and the bottom of 
the shares and their landsides. 

The rear share differs from the others, in having an 
integral sleeve which receives a vertical shaft carrying 
at its lower end a fork in which a beveled guide wheel 
is journaled. A forwardly extended arm is attached 
to the shaft, moves overa guide tothe right, and is 
prevented from moving toward the land by a pin with 
which it engages. The guide-wheel, therefore, requires 
no attention and need not be operated by hand. 

Atthefront end of the plow a clevis of angular con- 
struction is arranged. One member of the clevis is 
adapted to travel laterally ; while the other member 
is provided with a series of apertures adapted to re- 
ceive a draft device. The clevis is laterally shifted 
through the medium 
of a hand-lever to 
vary the drat to 
and from the land 
when the plow is in 
motion. 

The plow-frame is 
provided with sepa- 
rate, parallel axles, 
formed with crank- 
arms by which the 
supporting-w heels 
are carried. A lever 
is connected’ with 
each axle. By means 
of the lever at the 
left of the frame and 
attached to the rear 
axle, the shares can 
be raised and lower- 
ed ; and by.means of 
the left-hand lever 
the wheel which tra- 
vels in the furrow 
can be raised inde- 
pendently of the 
landside wheel, so as 
to level the plow. 

ee 

SEVERAL promi- 
nent railroad men 
have given a num- 
ber of cars to be used 
for religious work, 
and they are describ- 
ed in a recent num- 
ber of The Railway 
Review. The cars 
are 80 feet long and 
there is a 50-foot 
chapel capable of 
seating a hundred 
people. They are 
kept in repair and go 
through the shops 
for paint and varn- 
ish whenever needed. 
They are met with 
almost universal 
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favor by the officials of the railways and they are 
always given free transportation over any line. 
The car is really a parsonage, church, choir and 
ehapel combined. A distribution of bibles, tracts and 
religious newspapers is made among the railroad men 
and people in destitute places. The cars are enabled 
to make calls at small towns which are long distances 
away from the nearest church. The chapel car is 
specially welcome at the car shops. The pulpit is at 
one end of the car and the audience is seated as in the 
ordinary day coach. ° 
ao 
A FOUR-SPINDLE HORIZONTAL CAR-BORING 
MACHINE. 

A machine has been constructed by the J. A. Fay 
Company, 10 to 30 John Street, Cincinnati, 
Ohio, which is designed to overcome the diffi- 
culties met with in operating the car-borers 
used in the construction and repairing of 
railway and street cars, agricultural imple- 
ments, and heavy wagons. In this new 
machine the driving or belt power of the 
boring spindles has been so improved that 
the capacity in boring holes of large diameter 
has been considerably increased. 

The working parts of the machine are all 
supported by a heavy cored column. 

The boring spindles are 144 inches in 
diameter and are double key-seated. They 
have a vertical movement of 13 inches con- 
trolled by adjusting levers, and a transverse 
movement of 16 inches. Abundant belt 
power is provided for boring holes 3 inches 
in diameter. The spindle pulleys are 7 inch- 
es in diameter by 71g inches space. The 
spindles run in heavy self-oiling bearings of gun metal. 

For each of the spindle frames there are four gibs 
whereby the wear is readily taken up. These frames 
are rigidly supported at top and bottom, are counter- 
weighted, giving them an easy vertical movement, and 
are adjusted by levers having an automatic locking 
device consisting of a double-eccentric working against 
a guide that grips with increasing force when the strain 
is applied. The spindles are driven by one belt prop- 
erly adjusted in tension by an automatic sliding tight- 
ener. Thetableis 8 feet long by 15 inches wide, and 
is supported on two heavy cored stands; its sides are 
strongly ribbed and carry nine friction rollers, one of 
which is fluted, and provided with a hand wheel and 
with a vertical adjustment. The fence on the back of 
the table has a high support on each side of the bor- 
ing bits. 

On the top of the frame are two sets of sheave pul- 
leys giving a direct vertical pull on the spindle frame 
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and avoiding any binding. Counterweights on the 
back have rollers which reduce the friction on the 
sides of the frame. 
8 

A MECHANICAL BUTTER MOULDER AND CUTTER. 

In restaurants and hotels it is customary to form 
butter into small pats or disks of such size as to answer 
for one person. A machine, by means of which such 
pats can be quickly produced, has been invented by 
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Leopold Linkiewicz, of 176 Graham Avenue, Brooklyn, 
New York city. The machine comprises an inclined 
barrel or chamber formed in two parts fastened to- 
gether by a pin and bayonet-slot connection. One end 
of the barrel has a hopper for the reception of the 
butter, and the other end has a discharge opening. 
Within the barrel a crank-operated spiral is mounted, 
which is connected by gearing with a shaft journaled 
above the spiral. The spiral is composed of two 
parts, one of which is made of wood, and the other of 
whichis composed of a flat plate of spring metal se- 


-eured by one end to the wooden part, being otherwise 


unsupported, so that it can be compressed during its 
rotation by engagement with the sloping end surface 
of the barrel. The butter is, therefore, compressed and 
forced toward the wooden screw portion and issues from 
the discharge opening in a bar of cross-section corre- 
sponding with the shape of the opening. The form of 
this cross-section can be changed by the employment of 
slides with variously- 
shaped openings. 
The shaft above the 
spiral carries at the 
discharge end of the 
barrel a disk on 
which _ spring-held 
knives are pivoted, 
sweeping past the 
discharge opening. 
A pin on the barrel 
engages the outer 
ends of the knives 
to retard them just 
before passing the 
discharge opening, 
so that the butter is 
cut by aquick, sharp 
blow. On the side 
of the discharge 
opening opposite the 
pin, a_ knife-clearer 
is secured whieh 
serves to clean the 
knives as they sweep 
around. Butter-pats 
having variously- 
formed surfaces can 
be produced by the 
use of special knives. 
—+-+2— 

THE government of 
New Zealand now 
sends communi- 
eations by carrier 
pigeons between 
Auckland and Great 
Barrier Island, a dis- 
tance across the 
water of 30 miles. 
The service is con- 
trolled by the Post 
Office Department, 
and the fee for a 
single message is one 
shilling and a stamp 
for this amount has 
to be bought at the 
Post Office. 
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An Emerald Craze in Colombia. 

United States Minister C. B. Hart writes: ‘' Until 
very recently emeralds were a drug on the market of 
Bogota. One who desired to buy them had only to 
wait and have them brought to him. The famous 
Muzo Mine, which has produced emeralds of great 
value and in large quantities, lies near Bogota, and 
the people of this city had long been familiar with its 
products. This mine isoperated by a French company, 
which insists that for the past year or so it has found 
almost no emeralds. However, from this source, or 
from some other, crude emeralds have continued to 
come into Bogata. Of the cut stones, set and unset, 
there has been an abundance in the market. Hard 
times have compelled many persons to offer for the 
sale their higly prized heirlooms, and these have been 
obtainable, as a rule, at very low prices. In July an 
emerald craze seized upon Bogota. The jewelry stores 
and all other establishments where emeralds are dealt 
in were besieged by persons who wished to buy, and 
by others who wished to sell: and for the same reason, 
men and women crowded the streets, standing in the 
roadway as well as on the sidewalk, some displaying 
their emeralds and others their money. A jewelry 
establishment located on the most prominent corner in 
Bogota was compelled to ask the police to drive the 
crowd away. 

‘“As the news spread outside of Bogota, emerald 
owners began torush in. This swelled the throng and 
sent the fever up several degrees. Sales were made 
right and left, at prices hitherto unheard of in this 
market. Persons who had not thought of selling, 
tempted by the wild rush to buy, brought out their 
emeralds and began trading. Nobody could explain 
the real cause of the excitement, and manyare now 
beginning to realize that it was without realecause. In 
a few days the fever reached its height and began to 
decline. While it lasted emeralds sold, on agold basis, 
at about three times their value in this market just 
before the excitement began. It is estimated that up 
to this time about 4,000,000 pesos have changed hands 
as the result of the furor. 

‘*The crowd soon disappeared from the streets, and 
many buyers who went in on the flood tide find them- 
selves with emeralds that will not bring the price they 
paid for them. Others, also inexperienced, have more 
or less excellent imitations as souvenirs of this extraor- 
dinary movement. It does not appear that the expert 
dealers have bought so extravagantly as the general 
public, and yet it is believed that some of these have 
far overreached themselves. 

“The only approach to an explanation for this craze 
is that a Bogota dealer who went to Paris recently, on 
his return to this city began to buy emeralds at higher 
prices than had been ruling in the market. This 
seems to have started it. Some of the experts say that 
this dealer drew out of the market long before prices 
reached their height, and that he did so because emer- 
alds were selling in Bogota for more than they would 
bring in Europe.” 

o> +o+ eo 
A RACING AUTOMOBILE. 

In Paris it has become quite the fashion to have 
automobile races covering long distances, and manu- 
facturers build special machines for this purpose. The 
prevalence of good roads in France favors this sort of 
sport. But in this country, the road conditions as 
arule, are against automobile racing, though the era 
of the bicycle has done much to 
effect road improvement. 

Our illustration of a special rac- 
ing gasoline propelled Winton ma- 
chine showing, Mr. Winton’s hand 
on the driving lever, has been 
built extra heavy to withstand the 
strains liable to be put upon it by 
reason of rough roads, and also to 
enable it to travel at a speed of 
twenty-eight miles an hour, where 
possible. It will be noticed that 
acetylene dash lamps are on the 
front, and also the signal horn mid- 
way between them. It is equipped 
witha seven horse power Winton 
engine and is expected to do the 
work intended for it very easily. 
The vehicle is to be used in making 
a time record between Chicago and 
New York sometime this fall. 
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A Pneumatic Letter Copying 
Book, 

A novelty is a pneumatic letter- 
copying book. The device is in- 
tended particularly for the use of 
travelers who cannot have access to 
apress. The book is similar to an 
ordinary copy book in general ap- 
pearance and is provided with clasps 
to hold the covers firmly and fur- 
nish resistance to internal air pres- 
sure. The leaves are moistened in 
the usual way with a brush or 
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sponge, or daup cloth, and the book is closed and clasp- 
ed and the air bag is pumped up by means of a bulb. 
The pressure is even and good copies can be obtain- 
ed by its use. 


A PORTABLE ACETYLENE GAS LAMP. 

A new acetylene gas lamp has been invented by 
Peter Josserand, of Josserand, Tex., which is particu- 
larly adapted for use as a table-lamp, and which is 
arranged to insure a uniform, perfect, and brilliant 
light. 

The lamp comprises a base supporting a bow] form- 
ing a generator in which the calcium carbide is con- 
tained and in which gas is generated. A cap screws on 
the generator and terminates in a pipe by which a wa- 
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ter-reservoir is supported. A tube provided at its upper 
end with a burner, extends through the reservoir and 
serves to conduct the gas. Water is supplied from the 
reservoir to the generator below by means of a pipe 
provided with an automatic valve. As shown in our 
enlarged detail view this valve has a downwardly ex- 
tending stem fitting loosely in the end of the water 
pipe, and an upwardly-extending stem receiving the 
end of a rod screwed in a cap closing the valve-cham- 
ber. The screw-rod is provided with a collar engaged 
at its lower end by a spring coiled around the stem. 
Atube opening into the valve-chamber above the valve, 
conducts the water to the generator. 

When the screw-rod is screwed down, the valve is 
seated to cut off the water supply, but when the rod is 
screwed out until the collar abuts against the under 
side of the cap so as to allow the spring to hold the 
valve loosely to its seat, then the water rises in the 
valve chamber and flows drop by drop to the genera- 
tor. When the gas pressure overbalances the water 
pressure, the valve is seated, thus preventing the fur- 
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ther generation of gas. When the gas pressure has di- 
minished, the valve is opened by the water and genera: 
tion is resumed. 

The supply of carbide can be replenished by unscrew- 
ing the generator cap and placing the required quan- 
tity of the material within the bowl. The water reser- 
voir can be filled by means of a filling cap. 


———__3>>-+4>>__—____——_ 


British Consular Reports, 

Feild2n’s Magazine laments the inadequacy of the 
British Consul Reports which are issued without notice 
at uncertain intervals, and which are mostly prepared 
by men who have not had the advantage of any com- 
mercial experience. The reports are sold and with few 
exceptions are quite useless either in consequence of 
the incompetency of the authors or from the great de- 
lay in their publication, rendering the information 
out of date. Of late, instead of giving information 
which might possibly be of value they consist, for the 
most part of reproving homilies addressed to British 
manufacturers on the subject of their failings. A prop- 
erly organized commercial section is now a necessity 
to the government of a manufacturing country. This 
is shown by both Germany and the United States 
whose consular service in trade respects is very supe- 
rior. The American Consular Reports are issued daily 
and are sent to all newspapers who will use them. 
The Consular page in the ScIENTIFIC AMERICAN 
SUPPLEMENT, which is published weekly, gives an 
excellent idea of the value of these reports. 

+ 0+ —_—— 
On the Blue Color of Water. 

In an article that appeared in No. 1, Vol. XVIII, of 
the Receuil des Travaux Chimiques des Pays-bas et de 
la Belgique, W. Spring again discusses the questions 
as to the cause of the blue color of water. Many 
physicists have regarded the blue color of the sea and 
of lakes as not belonging to the water itself, but as 
being produced by the reflection of the sunlight from 
invisible particles which the water always contains in 
suspension. This idea was suggested by the theory 
then held regarding the cause of the blue color of the 
sky. Earlier experiments of Spring led him to the 
conclusion that water itself is blue, and that the fine 
particles which it holds in suspension, while contribut- 
ing very much to its illumination, exert no appreciable 
influence on the intensity of the blue color. Soret had 
previously, in 1869, expressed this same opinion. As 
neither the work of Soret nor that of Spring appears 
to have convinced everyone, Spring has again taken 
up the subject with the object of determining experi- 
mentally the optical properties of the particles in 
clear waters, parallel rays from a powerful electric 
light were passed through (1) distilled water, (2) the 
drinking water of Liege, and (3) rain water that had 
been allowed to stand. In all cases the presence of 
particles became apparent, the clearest being the drink- 
ing water. There was no evidence of a blue water. 
Now four experiments were performed. 

1. A cell containing a solution of magenta was inter- 
posed between the source of light and the tube con- 
taining the water, sothat only red light passed through 
the latter. Under these conditions the light appeared 
red and its intensity was not diminished. 

2. The light was passed through a solution of picric 
acid before it was passed through the water. The 
yellow light was not in the least modified by being 
passed through the water. 

8. The water was illuminated by 
blue light produced by interposing 
a cell containing an ammoniacal 
solution of cupric hydrate or a piece 
of cobalt glass. The result was the 
same as in the first two experi- 
ments. The color was not changed 
by passing the light through the 
water. 

4. Green light produced by pass- 
ing it through a solution of nickel 
chloride gave the sane results, that 
is to say, the color was not chang- 
ed. 

These experiments show that the 
particles, to which clear water, dis- 
tilled of natural, owes its illumina- 
tion, have the power to reflect the 
red, the yellow and the green waves, 
and that they cannot, therefore, be 
the cause of the blue color of water. 
Reflecting with equal facility waves 
of al! lengths, they return the sun- 
light to us without chromatic 
change. The author concludes 
that water is blue of itself, and that 
the particles which it holds in sus- 
pension are the principle cause of 
its illumination. According to their 
nature, they determine also the 
modification of the color of the 
water, and produce greenish tones 
when they do not destroy all the 
natural color.—Am. Chem. Jour. 
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Some Calendarial Facts. 
To the Editor of the SCIENTIFIC AMERICAN : 

The following corrections should be made in my arti- 
cle entitled ‘‘Some Calendarial Facts About the Twen- 
tieth Century,” printed in your issue of September 23, 
1899: 

In the third paragraph, line three, ‘‘ twenty-four ” 
should be ‘‘twenty-five” ; line twelve, 1968 should take 
the place of 1969 ; lines seventeen and eighteen, instead 
of 1906, 1928, 1956, 1984, respectively, read 1902, 1924, 1952, 
1980. In the next to the last paragraph, lines fifteen 
and sixteen, ‘* wholly” and ‘only partially ” should ex- 
change places. BENJAMIN F. YANNEY. 

Mount Union College, Alliance, Ohio. 

+ 0 or 
The Yacht “ America.” 
To the Editor of the SCIENTIFIC AMERICAN : 

The interest taken in everything pertaining to the 
international yacht races is my excuse for calling atten- 
tion to certain facts in regard to the old ‘‘ America,” 
which are not generally known. Many pictures of her 
have been recently published showing her original rig 
with a single topmast and one large jib. While this 
was the rig that she actually used, the appearance of 
the pictures is not at all like the boat herself. When 
she made her famous race her masts had an amount of 
rake very much greater than is ever seen at the pres- 
ent day and more than her masts had afterward. At 
the time of her racea plumb bob dropped from the 
masthead would strike her taffrail. A reference to the 
London Illustrated News of 1851, of a date a week or 
two later than the races, will confirm this statement. 

There was another remarkable feature in the “‘ Ame- 
rica” in her original form which has not received 
notice, and in some of the engravings which have been 
published showing the longitudinal section, grave mis- 
takes have been made. She had a sternpost of un- 
usual length and great rake. Her draught of water 
forward was said to be in the neighborhood of one-half 
what it was at the sternpost, and it was generally 
understood that she was modeled in what the old 
designers used to call a drag line. That was that the 
water lines as laid down were inclined to the true 
water line and were lower at the stern than at the bow. 

The boat was purchased by an Englishman not long 
after the races in 1851, and in accordance with English 
ideas therake wastaken out of the masts by giving them 
new steps and she was ballasted so as to bring her 
more nearly on even keel. This change of rig and bal- 
last took the speed out of her and she was no longer 
able to work to windward as before. Indeed she could 
not lie nearly as close to the wind as with the raking 
masts. When she fell into the hands of the United 
States government, her masts were very much nearer a 
vertical than they were originally and have remained 
so until the present time. The possibilities are that if 
they were given the original angle of rake she would 
be a very much better boat than she is at present, 
although when going free or “winged out” there 
would be difficulty with the booms coming home, a 
fault which all vessels with raking masts encounter. 

One of the peculiarities which greatly impressed all 
English writers when she made her appearance in 
British waters in 1851, was that her sails were as ‘‘ flat 
as boards” and that they were laced to the booms at 
the foot. This was a great novelty, as the old English 
idea was to allow the sail to belly so as to contain as 
much wind as possible, the thought being that the 
quantity of wind contained in the sail in some way 
increased the driving power. Ina recent interview, 
Mr. Ratsey makes mention of the fact that he, with 
his father, visited the ‘‘ America” in 1851 and studied 
her rig and the cut of her sails very closely. If the de- 
scriptions of the latest Herreshoff sails are true, he has 
been returning to English practice while Mr. Ratsey 
has followed as closely as possible the example set by 
the ‘‘ America.” The photographs of the two boats 
seem to bear out this idea. Most of them show the 
‘*Shamrock” with sails much flatter than those of the 
‘*Columbia.” 

In this connection, one of the most valuable things 
for the racing public would be to obtain descriptions 
of the experiments tried years ago by Mr. Stevens in 
regard to the relative value of different rigs. These 
have been alluded to several times within the last 
year, but only in a very general way. Tradition has it 
that he built boats of large size as nearly identical as 
possible and then rigged them in different ways and 
raced them against each other, changing crews from 
one to the other, and then to make the equality perfect, 
changing rigsand beginning anew set of races in which 
erews again exchanged boats. It would, at least, be 
interesting to know the speed obtained by the hoats 
in his day and how close they could sail to the wind. 
The older men seem to think that the ‘‘ America’s” 
speed has been very greatly reduced by the modifica- 
tions which have taken place in her rig, and that she 
would be fast at the present day by the side of any- 
thing except aracing machine. W. E. PARTRIDGE. 

Philadelphia, October 13, 1899. 
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CONTROL OF THE SAN JUAN RIVER AT 
GREYTOWN. 
To the Editor of the SCIENTIFIC AMERICAN : 

It is true that the approaching completion of the 
Panama Canal raises a question for serious considera- 
tion whether it is wise for the United States to begin 
another, for the same purpose, at this time. 

But it can only be a question of tiine—one railroad 
across our continent was once thought sufficient, and 
it will do no harm to discuss, for future need, the 
physical questions involved. 

Your correspondent wishes to offer his nite concern- 
ing the obstructions in Greytown harbor, the eastern 
terminus of the proposed Nicaragua Canal, described 
and illustrated so handsomely in your issue of Feb- 
ruary 18. 

Reproductions of the plates of the harbor in 1832 and 
1895, and that of the delta of the San Juan, together 
with statistics quoted from this article, show clearly 
the cause of the trouble. Silt, discharged into the sea 
through the delta, is swept along the coast by cur- 
rents produced by the trade winds, and finding repose 
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in the pocket forming the harbor of Greytown, it has 
accumulated there fdr ages. 

But, before proceeding to discuss a reinedy, we must 
glance at surrounding conditions. Lake Nicaragua, 
through which the route passes, has an area of 3,000 
square miles, a drainage basin of 12,000,000 square 
miles, and an annual rainfall of 256 inches, or about 21 
feet. 

The San Juan River, the outlet of the lake, is 120 
miles in length, has a minimum discharge in the dry 
season of 12,000 cubic feet per second. with a maximum 
discharge in the rainy season of 60,000 cubic feet per 
second, according to some authorities, and 150,000 
cubic feet per second according to others, the latter 
figures representing a volume equal to two-thirds of 
the average flow over Niagara Falls; and the silt 
brought down to the sea, annually, is estimated at 
600,000 cubic yards. 

It is obvious that no jetty can be built in the harbor 
which will not be outflanked by this silt so long as it 
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is turned loose to windward. But why allow this? 
Keep it in the river, and make the river clean out the 
harbor. 

Levee in, for twenty-five or thirty miles, the branch of 
the delta known as the lower San Juan Coast, with an 
approach to the harbor ranging with the east, as repre- 
sented by dotted lines on the plates, the material for 
the levees of this approach to be taken from a central 
trench, to guide the flow in its incipiency, and let this 
be done during one dry season. As soon as possible in 
the beginning of the next dry season dike up all out- 
lets except the new one, so that the new channel will 
be partially cut before the floods come, and then let 
the river do the rest. 

During one wet season the concentrated flow of this 
mighty torrent would open a channel deep enough for 
any craft afloat, not only to Greytown, but to points 
many miles above, making it possible to shorten the 
canal to that extent if the low level route is adopted, 
or, if the high level route is selected, deep water 
would be brought to its terminus. And in this long 
stretch of river well sheltered anchorage would be 
found for unlimited numbers of ships. 
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The silt, we must remember, would no longer move 
along the coast outside, but would now be suspend d 
in the river current, from which it could not be drop- 
ped in the form of a bar, until the velocity of this 
current was assisted by impinging upon still water. 
But instead of impinging upon still water the river 
eurrent would form a junction with the outside cui- 
rent at an acute angle, by which the silt would be care 
ried on and distributed along the coast beyond, rend- 
ering the formation of a bar impossible. 

To appreciate how peculiarly well the San Juan is 
adapted to the service proposed, we must glance at 
what occurs in other large rivers. In the Mississippi, 
for instance, there is a never-ending supply of silt from 
its head waters to the sea, one flood rolls this load 
along the bottom a certain distance and then drops it 
for the next flood to take up. In all parts and in all 
seasons the bottom is thus encumbered. 

But in the San Juan conditions are entirely different. 
The silt of the upper drainage basin goes into the 
lake and stays there, leaving only that of the river and 
its lateral tributaries below the lake to find its way to 
the sea. Under the enormous rainfall of that locality, 
Lake Nicaragua becomes a huge standpipe from which 
great volumes of uncharged water pour, long after the 
lateral tributaries of the river have ceased bringing 
down solid matter. This afterflow then sweeps out the 
silt left in the river’s bed, and, as no more is coming in, 
the bottom is thoroughly cleaned; and the same re- 
sult would be obtained in the harbor’s bed when the 
river is concentrated upon it. 

This action will be enhanced by the structures of the 
canal, for a damn would be placed on the river about 
half way down, making slack water back to the lake. 
This would cut off all silt in the river above the dam, 
and lessen by one-half the distance to be cleaned out 
below. 

The cost of constructing a harbor at Greytown is 
estimated at $2,500,000 by one authority and at $9,500,- 
000 by another. One-half of the lesser estimate would 
be in excess of what would be required by the plan 
proposed, and keeping up the levees would: be the only 
cost afterward. WILLIAM W. BLACKFORD. 

Lynnhaven, Princess Anne County, Va., September 
20, 1899. 
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Army Transport Service. 
To the Editor of the SCIENTIFIC AMERICAN: 

Will you kindly give answer to the following naval 
questions in your esteemed journal ? 

1. The navy department is supposed to be in great 
need of a certain class of vessels for Philippine service. 

The ‘Columbia ” and “ Minneapolis” are not in com- 
mission at the present time, although it would seem 
that in these two splendid ships the navy possesses a 
pair of cruisers extraordinarily well adapted to the par- 
ticular needs of the Philippine work. They are eco- 
nomical ships under one screw and capable of the high- 
est speed when necessary. They are of fairly light 
draught and carry a large complement available for 
duty in cutters and launches about the coast.inlets, etce., 
and it is possible to give them extra large complements 
of marines for shore duty. It is even possible to use 
them for moderate troopship service, among the 
islands where a battalion of infantry must frequently 
be needed for quick transportation over short dis- 
tances. They are also probably the ‘‘ coolest” ships 
in the navy for tropical service. It would be interest- 
ing to know why two such excellent vessels, possessing 
qualities that are in great demand at the Philippine 
Islands just now are kept tied up at a navy yard dock, 
although it is of course understood, that there are 
reasons of some sort not generally known outside the 
efficient navy department. 

2. The New York papers state that the rebuilt 
“Chicago” has no electric illuminating plant. This 
seems queer. Is it not incorrect ? READER. 

October 11, 1899. 


{1. The “ Minneapolis” and ** Columbia” would not 
be suitable for the service proposed by our correspond- 
ent. ‘These ships require an enormous cowplement to 
run them, and this is one of the chief reasons for their 
being laid up. Ata time like the present, when officers 
are so badly needed, better results are obtained by 
having the same number of officers and men serve on 
several smaller boats of lighter draught, and the policy 
of the Navy Department is to place in commission few 
of the larger and more of the smaller boats. When 
larger ships are used in the Philippines, it is desirable 
tosend out completely armored vessels such as the 
“ Brooklyn ” and ‘tOregon.” Moreover, the large com- 
plement of officers and men necessary for the ‘* Minne- 
apolis ” and ‘‘ Columbia” leaves but little room on these 
ships for transport service; indeed they possess few 
qualities that could not be found on merchant ships of 
the same size that would have a large capacity as 
troopships. 

2. The statement that the ‘‘ Chicago ” has no electric 
illuminating plant is absolutely untrue.—ED.] 

——_—————9+- 0 > 

THE specific inductive capacity of gutta percha is 
2°46, of rubber 2°34, of paper nearly unity. The aver- 
age capacity of a telephone cable should be 0080, 
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WIRELESS TELEGRAPHY AT THE YACHT RACES. 

In a recent issue we described the arrangements 
made by The New York Herald, for reporting the in- 
ternational yacht races by the Marconi system of wire- 
less telegraphy. The earlier races, or attempted races, 
were reported from the steamship “ Ponce,” and the 
later races from the steamship ‘‘ La Grande Duchesse,” 
which was sent out under the joint auspices of the 
Plant Line and The Marine Journal, of this city. 
By the courtesy of The Herald and Captain Geo. L. 
Norton, the editor of The Marine Journal, our artist 
was enabled to accompany Marconi and make the 
sketches of the installation on the ‘‘ Duchesse” which 
appear on the front page of this issue. 

AETHERIC TELEGRAPHY.—If we place in the pri- 
mary circuit of an ordinary induction coil a Morse key, 
and arrange the secondary circuit to end ina radiator 
composed of two metallic spheres, or two capacity 
areas, every time the key is depressed and a spark 
passes between the spheres, electro-inagnetic waves of 
enormously high frequeney will be thrown out through 


the ether from the spheres or capacity areas in every © 


direction. These electric waves are transmitted through 
space in exactly the same way as light. Their exist- 
ence was suggested by Maxwell, and Hertz by his bril- 
liant experiments succeeded in detecting their presence 
and measuring them. Hence, they are known as the 
Hertzian waves. 

Now, since they are flung out into space as often 
and as long as the Morse key is depressed, it was 
evident that if a suitable receiver and recorder could 
be devised, these electro magnetic waves would lend 
themselves to the transmission of ordinary dot and 
dash telegraph messages, the ether taking the place 
of the cable as a medium of transmission. Such a 
receiver was discovered by Prof. Calzecchi Onesti, 
of Fermo, and after modifications by Branly, 
Lodge, and others, was brought to its present per- 
fection by Marconi. The receiver consists essen- 
tially of a small glass tube called the coherer, 
about 144 inches in length, into the ends of which 
are inserted two silver pole pieces, which fit the 
tube, but whose ends are about yy inch apart. 
The space between the ends is filled with a mix- 
ture composed of fine nickel and silver filings and 
a mere trace of mercury, and the other ends of the 
pole pieces are attached to the wires of a local 
circuit. In the normal condition the metallic fil- 
ings have an enormous resistance, and constitute 
a practical insulator, preventing the flow of the 
localcurrent ; but if they are influenced by electric 
waves, coherence takes place and the resistance 
falls, allowing the local current to pass. The co- 
herence will continue until the filings are mechan- 
ically shaken, when they will at once fall apart, 
as it were, insulation will be established, and the 
current will be broken. If. then a coherer be 
brought within the influence of the electric waves 
thrown out from a _ transmitter, coherence will 
occur whenever the Key of the transmitter at the 
distant station is depressed. Mr. Marconi has de- 
vised an ingenious arrangement, in which a small 
hammer is made to rap continuously upon the 
coherer by the action of the local circuit which 
is closed when the Hertzian waves pass through 
the metal filings. As soon as the waves cease, the 
hammer gives its last rap and the. tube is left in the 
decohered condition ready for the next transmission 
of waves. It is evident that by making the local cir- 
cuit operate a relay, in the circuit of which is a stand- 
ard recording instrument, the messages may be re- 
corded on a tape in the usual way. 

In addition to the valuable work that Marconi has 
done in perfecting the coherer and rendering it amena- 
ble to the practical manipulation of the Morse code, it 
must be understood that by introducing the vertical 
wire he has added an absolutely essential feature 
to successful wireless telegraphy. He has not only 
demonstrated that it is essential to the sending and re- 
ceiving of messages over long distances, but he has for- 
mulated the law which governs the relation between 
the height of the wire and the distance at which its 
outflowing waves may be received:and recorded. This 
he has ascertained to vary as the square of the vertical 
height of the wire, measured from the top of the wire 
to the level of the transmitter and receiver below. 

The method of sending the reports of the yacht races 
was as follows: The foremast of the ‘Grande Duchesse” 
carried an auxiliary mast of sufficient length to give 
the desired vertical height of 120 feet to a wire, which 
reached from a short yard on the mast to the table of 
the operating room below, on which the sending and 
receiving apparatus was placed. A siinilar wire was 
suspended from the foremast of the Bennett-Mackay 
cable steamer, which was anchored near the Sandy 
Hook lightship, the starting and finishing point of the 
races, and also from a mast at the Navesink Highlands. 
The cable ship and the Highlands had temporary cable 
connections with New York. The ‘tGrande Duchesse” 
accompanied the yachts over the course, and the mo- 
mentary details of the race, as observed from her decks, 
were flashed to the cable ship, from which they were 
sent over the cable to New York, and thence tele- 
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graphed throughout the world. Thus was London 
practically enabled to keep its eyes upon the compet- 
ing yachts as they covered the course. 

One of our illustrations, which is reproduced from an 
excellent photograph of the inventor, shows Marconi 
with his hand upon the transmitter. The other illus- 
tration shows the vertical wire leading down from the 
masthead through the skylight to connect with the 
transmitter and the receiver in the operating room. 
The transmitter is on the right hand side of the table, 
and the receiver is in one of the rectangular boxes on 
the left. The recorder, on which a message from the 
cable steamer at Sandy Hook is being printed, stands 
on the table near Marconi?s left hand. It should be ex- 
plained that each rectangular box contains a complete 
receiver, one being in reserve in case of accident. 
Through the window of the operating room may be 
seen the Sandy Hook lightship, with * Shamrock” and 
* Columbia” in the act of crossing the line. 

To assist our readers to a clearer understanding of 
the Marconi apparatus, we have included the sinall 
diagrams shown on the front page, of which the fol- 
lowing is a description: The letters, d, d, indicate the 
spheres of the transmitter, which are connected, one 
to the vertical wire, ww, the other to earth, and both 
by wires, c'c', to the terminals of the secondary wind- 
ing of induction coil, c. In the primary circuit is the 
key, b. The coherer, 7, has two metal pole pieces, 7'7?, 
separated by silver and nickel filings. One end of the 


tube is connected to earth, the other to the vertical 
wire, w, aud the coherer itself forins part of a circuit 
containing the local cell, g, and a sensitive telegraph 
relay actuating another circuit, which circuit works a 
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trembler, p, of whicho is the decohering tapper or 
hammer. When the electric waves pass from w to j\j? 
the resistance falls, and the current from g actuates 
the relay, 7, the choking coils, *'x', lying between the 
coherer and the relay, compelling the electric waves to 
traverse the coherer instead of flowing through the re- 
lay. The relay, n, in its turn, causes the more power- 
ful battery, 7, to pass a current through the tapper, 
and also through the electromagnet of the recording 
instrument, A. 

The alternate cohering by the waves and decohering 
by the tapper continues uninterruptedly as long as the 
transmitting key at the distant station is depressed. 
The armature of the recording instrument, however, 
because of its inertia, cannot rise and fall in unison 
with the rapid coherence and decoherence of the re- 
ceiver, and hence it remains down and wakes a stroke 
upon the tape as long as the sending key is depressed. 
Hence, applying this description to the present case, 
our readers will understand that by the manipulation 
of the sending key on the “Grande Duchesse,” the 
operator was able to produce the dot and dash char- 
acters of the Morse code on the tape of the recording 
instrument on the Bennett-Mackay many miles distant 
from the competing yachts. 

Such is the Marconi system, as successfully operated 
for the first time in this country. Using the sate 
methods, the distinguished inventor has transmitted 
messages between ships of the British navy that were 
separated by eighty miles of water; and, more remark- 
able yet, he has sent messages successfully from 
Chelmsford, in England, to Boulogne, in France, a 
distance of 110 miles. On this occasion the curvature 
of the earth amounted to over one thousand feet. 

— te ee 

Deposits of alluvial or placer copper from the White 
River country of Alaska has been sent to Chicago. 
This nugget is of pure metal and weighs 147 pounds. 
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THE NOVEMBER METEORS OF 1899, 
BY PROF. E. C. PICKERING. 

The predicted time of maximum of the November 
meteors is November 15, 1899, at 18 h. Greenwich 
mean time. As a similar shower may not occur 
again for thirty years, no pains should be spared 
to secure the best possible observations. ‘The most 
useful observations that can be made by amateurs 
are those which will serve to determine the number 
of meteors visible per hour throughout the entire 
duration of the shower. They should be made on 
November 15, and also on the two preceding and 
following evenings. The most important time for 
observation is from midnight until dawn, as compara- 
tively few meteors are expected earlier. Observations 
are particularly needed at hours when they cannot be 
made at the observatories of Europe and America. In 
general, the time required for ten or more meteors to 
appear in the region covered by the accompanying 
map, should be recorded. This observation should 
be repeated every hour or half hour. If the meteors 
are too numerous to count all those appearing upon 
the map, the observer should confine his attention 
exclusively to some sinall region such as that included 
between the stars u Ursae Majoris, 40 Lyncis, 6 and @ 
Leonis. If the meteors occur but seldom, one every 
five minutes, for instance, the time and class of each 
meteor should be recorded, Also note the time during 
which the sky was watched and no meteors seen, and 
the time during which that portion of the sky was ob- 
secured by clouds. Passing clouds or haze, during the 
time of observation shouldalso be recorded. The date 
should be the astronomical day, beginning at noon, 
that is, the date of early morning observations 
should be that of the preceding evening. Specify 
what time is used, as Greenwich, standard, or local 
time. When a meteor bursts, nake a second ob- 
servation of its light and color, and when it leaves 
a trail, record the motion of the latter by charting 
the neighboring stars, and sketching its position 
among thein at short intervals until it disappears, 
noting the time of each observation. If the path 
of a meteor is surely curved, record it carefully 
upon the map. 

On November 14, 1898, thirty-four photographs 
were obtained of eleven different meteors. Their 
discussion has led to results of unexpected value. 
The greatest number of meteors photographed by 
one instrument was five. Only two meteors were 
photographed which passed outside of the region 
covered by the map, although the total region 
covered was three or four times as great. No 
meteors fainter than the second magnitude were 
photographed. 

Photographs may be taken, first, -by leaving the 
camera at rest, when the images of the stars will 
trail over the plate and appear as lines, or second- 
ly, attaching the camera to an equatorial tele- 
scope moved by clockwork, when a chart of the 
sky will be forined, in which the stars will appear 
as points. A rapid-rectilinear lens is to be pre- 
ferred in the first case, a wide-angle lens in the 
second. The tull aperture should be used, and 
as large a plate as can be covered. The most 
rapid plates are best for this work ; they should 
be changed once an hour, and the exact times of start- 
ing and stopping recorded. Care should be taken to 
stiffen the camera by braces, so that the focus will not 
be changed when the instrument is pointed to differ- 
ent portions of the sky, especially if the lens is heavy. 
It the first method is employed, the position of the 
camera should be changed after each plate, so as to 
include as much as possible of the region of the map 
on each photograph. If pointed a little southeast of 
é€ Leonis, the radiant will reach the center of the field 
about the middle af the exposure. A watch of the re- 
gion should also be kept, and the exact tiie of appear- 
ance and path of each meteor as bright as the Pole 
Star should be recorded. The plates should be nutn- 
bered on the film side with a pencil, and should be sent 
to the Harvard Observatory with accompanying notes 
and other observations. After measurement there, 
they will be returned if desired. The value of the re- 
sults will be much increased if similar photographs 
can be obtained by a second camera from ten to forty 
iniles distant, and preferably north or south of the 
other. 

Harvard College Observatory. 

4 te 

THE Indiana State Geologist in his annual report 
says that during the last five years pipe lines have 
been extending toward the heart of the natural gas 
field. Until now the center is less than 150 square 
miles. All the gas producing rock is now more or less 
intimately connected, and whatever tends to reduce 
the supply in one part of the field has the same effect 
on all parts. This is shown by a remarxKanie reauction 
in pressure’ In three years the pressure sank from 264 
to 181 pounds and the average pressure at which a well 
has to be abandoned is between 130 and 150 pounds. 
Petroleuin will probably replace the gas in the great- 
er portion of the rock and while it lasts can be used as 
fuel, but the supply like that of natural gas is limited. 
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SOME HARBORS AND PIERS OF SOUTHERN 
CALIFORNIA. 
BY CHARLES F. HOLDER. 

Among what may be called the mechanical devel- 
opments of Southern California the remarkable pier, 
built by the Southern Pacific Company, at Port Los 
Angeles stands out as perhaps the most interesting. A 
glance at. the coast line of Southern California will 
show that it is lacking in harbors below San Francisco, 
and in five hundred miles there are but two perfect 
harbors, one at San Diego, the other at Catalina Har- 
bor at the island of that name. The latter is 
small, but more protected than any on the 
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pound upon thesands. The great wharf is a most inter- 
esting structure looked at from any point of view, and 
it has already become an important factor when the 
commercial development of Southern Californiais con- 
sidered. Approaching it the observer is impressed 
with the solidity of the work. The approach is 3,120 
feet in length, and 28 feet in width, the length of the 
entire pier is 4,720 feet. The material employed in such 
a structure and the amount of money expended are 
enormous. A wooden structure of any kind sub- 
jected to the ocean in California is very expensive on 


coast. It lies on the west side of the island 
and would not be noticed until its entrance 
was reached, the opening being a cut in the 
mountains that front the west coast, the har- 
bor then extending in between lofty hills and 
cutting the island almost in two; in fact, there 
is good reason to believe that in former days 
there were two islands here, the narrow pass 
age being filled up. 

So peculiar is the harbor that it has caused 
great speculation among those who have ob- 
served it. It reaches in half a mile, has water 
deep enough to float the navies of the world. 
At its head a short walk brings one to a pro- 
tected bay on the opposite side of the island 
where a town is being laid out and by Au- 
gust, of 1900, will have in all probability, a sum- 
mer population of several thousand. 

In the large harbor there is an extraordinary 
neck of land that reaches out like a terminal 
moraine, made up of large and small rocks and 
shaped in such graceful lines that the impres- 
sion is conveyed that it is the work of man. 
From an examination it appears to have been 
tormed by a heavy sea which could have tossed 
the rocks so high above water; yet the bottom 
around the peculiar curve or spit is devoid of 
rocks. This breakwater forms a second coin- 
plete harbor for small boats. 

The harbor of San Diego is as perfect as could 
be desired, the entrance being between lofty 
headlands on one side and Coronado on the 
south; then turning to the south it extends 
several miles, affording perfect protection, 
Coronado beach lying between it and the 
open sea. 

Between San Diego and San Francisco are 
the harbors of Newport, San Pedro, Redondo, 
Santa Monica, Huinieme, San Louis Obispo, 
all these, with the exception of San Pedro, are 
open roadsteads, affording little or no protec- 
tion from gales that blow directly in. San 
Pedro, in Wilmington Harbor, has a long, nav- 
row cut, lined with wharves, into which large vessels are 
towed but large men-of-war could not enter. It is evi- 
dent, then, the southern coast is lamentably deficient 
in protected harbors in the vicinity of Los Angeles, 
the great railroad center. To remedy this, attempts 
have been made from time to time to obtain a perma- 
nent appropriation and various commissioners have 
examined the coast and reported in favor of San 
Pedro. The contract has finally been awarded and 
the work is being carried on, rock being taken from 
quarries at Santa Catalina Island twenty miles distant. 
The Southern Pacific was a pioneer in this movement 
and though it held the key to the situation at San 
Pedro as the best protection for its wharves and tracks, 
it was believed that Santa Monica was the better loca- 
tion, the principal argument being that Los Angeles 
was naturally growing in that direction and that it 
would never grow toward 
Wilmington on account of 
certain geographical con- 
ditions. 

Confident in the belief 
that its experts were right 
the Southern Pacific Com- 
pany determined to have 
a harbor at Santa Monica. 
A location was _ selected 
north of the town and a 
pier begun which proba- 
bly has not its equal in the 
world ; and to this spot, 
which the company has 
named Port Los Angeles, 
it is bringing all its com- 
merce, and the result will 
be, in all probability, that 
Southern California will 
have two protected har- 
bors instead of one. 

From the mesa of Port 
Los Angeles the great pier 
resembles a huge snake 
reaching out over the water 
and turning to the right, 
terminating a mile from 
the shore, and beyond the 
breakers which eternally 
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wharf is 1,600 feet in length, 130 feet and 6 inches wide. 
In its construction there was used 3,700 piles, each of 
which had been treated to creosote as a protection 
against the teredo and limnoria ; even this is not a per- 
fect protection, the little animals forcing their way in 
in time. Besides these, 1,300,000 teet of plain lumber 
was used and 50:tons of iron; in addition to this are 
300,000 feet of 8 by 8 lumber as braces above high water 
mark and 380 tons of rods and bolts, the sea being very 
heavy here during a storm. 

On this main portion of the wharf there are seven 
parallel railway tracks, made of the heaviest 
steel rails. There is also a huge coal bunker 
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account of two natural enemies, the teredo and lim- 
noria ; the first a mollusk that bores into the wood, 
grinding and piercing it, replacing the space with its 
limy tube; and to such an extent do these animals 
work that they will in a few months completely honey- 
comb a section of wood so that it becomes a mere shell. 
Even more of a menace is the limnoria, a minute crus- 
tacean that eats the wood, boring a small hole about 
the size of a knitting needle and completely perforat- 
ing it. So rapidly do these animals work that the life 
of a pile protected in the bay of Avalon is not more 
than three years, the combined efforts of the small 
enemies of man thus quickly destroying its useful- 
ness. 

In making the approach to the Santa Monica wharf 
1,500 piles were uged ; 975,000 feet of lumber and 37 
tons of bolts and spikes to hold it together. The main 
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817 feet long, 30 feet high, with a storage capac- 
ity of 10,000 tons. Another large building on 
the pier is the depot offices, etc., 384 feet in 
length, so that when the number of men and 
employees are considered there is a little village 
in itself on this pier out to sea. The wharf is 
built in gradual]ly deepening water until at the 
termination there is from 32 to 34 feet at low 
tide, the fall being nearly 6 feet. 

————-(»2+0+e——____ 

The Origin of the Newspaper. 

In the Leipzig Daheim, Ernst Niemann has 
an exceptionally interesting study of the origin 
of the newspaper, says The Nation. The well- 
known Acta Diurna in Rome in the time of 
Cesar has no historical connection whatever 
with latter-day newspaperdom. Modern jour- 
nalism is not of Roman but chiefly of Germanic 
origin. In fact, what are now newspapers are 
really only developments of a kind of circulat- 
ing letters which, as early as the fourteenth 
and fifteenth centuries, passed between busi- 
ness houses principally in the interests of trade. 
These ‘‘ Zeitungen,” or “ Tidinge,” were written 
but not printed. In the greater centers of pop- 
ulation were found men who made it their oc- 
cupation to send out these reports, usually to 
business houses, but often also to political and 
other authorities. Of the famous Fugger Zeit- 
ung, twenty-eight volumes are preserved in the 
University library at Heidelberg. These writ- 
ten circular letters, both ‘‘ordinari” and ‘ ex- 
traordinari,” as occasion required, became al- 
most a regular institution as the postal system 
became generally introduced. Probably the 
strangest thing in connection with the history 
of journalism is the fact that it was exceedingly 
slow to make use of the artof printing for its 
purposes. Indeed, almost the whole sixteenth 
century had passed before this innovation was 
thought of, although, during the Reformation 
period, questions of public prominence were 
brought before the people in countless tracts, 
pawphlets, ete., often with illustrations, but never in 
the shape of a regularly printed periodical. 

The transition to this stage was caused by the publi- 
cation in 1583 of the Relatio Historica by Michael von 
Aitzing, of Cologne, the success of whose printed ac- 
count of a Cologne church controversy first suggested 
the idea of publishing every sixth month, at the time 
of the Frankfort Messe, a general report of the news. 
This undertaking soon stimulated rival enterprises. 
Niemann is convinced that all efforts to deny to the 
Germans the honor of having originated the modern 
newspaper wust fajl in the light of unprejudiced his- 
torical research. The oldest venture of this kind, how- 
ever, is not, as has been generally supposed, the Frank- 
fort Journal, but acertain Relation, which appeared 
probably in Strassburg, and fifty-two numbers of which 
dating from the year 1609, are still found in Heidelberg. 
The Journal was not pub- 
lished till 1615, the first 
English paper, the Weekly 
News, in 1622, and the first 
French journal in 1630. 
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OvR consul, Albion W. 
Tourgée, of Bordeaux, sug- 
gests that it would be ad- 
visable for exporters to let 
the consuls know some- 
thing about the success or 
failure of the enterprises in 
which they engage in their 
districts. As it is now, they 
write asking information 
about dealers, opportuni- 
ties, ete. The consul writes 
many letters to get the 
information the exporters 
want, and tells them what 
they must do and then 
hears nothing more from 
them. 

Ce 

CEMENT is used in France 
to protect iron railway 
bridges from the fumes of 
the locomotives. 
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DESTRUCTION OF THE CITY ACETYLENE GAS 
PLANT AT WABASH, IND. 

Wabash, I[nd., a beautiful city of 13,000 inhabitants, 
situated on the banks of the Wabash River, is cele- 
brated especially for its progressive spirit in municipal 
lighting. It was the first city in the United States 
to be lighted by electricity, and now it is the pioneer 
in the use of acetylene gas. The largest acetylene in- 
stallation in the world was here erected and the new 
gas, giving such a powerful and brilliant light, is dis- 
tributed through a system of street mains under 
the same couditions as ordinary coal gas. It may 
here be said that Indiana is well in the van in appre- 
ciating the possibilities of acetylene, and isolated 
plants are being installed in many of the smaller cities 
and towns. Dana, Ind., is another city, the business 
portion of which is lighted by this means. 

Last fall a portion of the mains in Wabash, then 
used for conveying naphtha gas, were disconnected, 
and through these acetylene gas was distributed to a 
portion of the business houses. This practical test 
through the winter months proved satisfactory both to 
the company and the consumers as well. The gas 
gave a steady white flame, much more brilliant than 
the incandescent electric lamps, or the naphtha gas, 
even with the Welsbach burners, and proved to be en- 
tirely free from odor, soot and smoke. During the trial 
period and subsequently, the plant has been so man- 
aged that the supply to the city has not been inter- 
rupted even momentarily, thus demonstrating its 
reliability and that the design of acetylene generators 
is so far advanced as to insure a steady and constant 
supply of gas. 

This spring the present plant was installed and 
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the large body of water, sinks 
to the bottom, and immedi- 
ately the gas is evolved. The 
gas, bubbling through 4 feet 
of water, is washed clean of 
dust and solid matter, and 
the lime in the water enters 
into chemical union with the 
sulphur and other impurities 
which may be in the carbide. 
The residue which accumu- 
lates at the bottom in a slimy 
gray mass is drawn off by 
opening a 6-inch gate valve 
and passes into a receptacle 
beneath. The interior of the 
generator can be thoroughly 
cleansed by washing with 
water and access may be had 
to the inside through a man- 
hole. A recent test showed 
that with the exhaust water 
from the motor at 40° F. the 
maximum temperature in the 
generator was 84° F., thus 
demonstrating that the gas is 
delivered cool and pure. 

This plant was brought 
to public notice by an unfortunate accident in 
the afternoon of August 7, which was described 
in the ScIENTIFC AMERICAN, of August 19, page 
119. The newspaper reports of this explosion were 
grossly exaggerated for little damage was done, as 
was evidenced by the fact that the city supply of 
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GENERATOR, PARTLY IN SECTION. 


acetylene has since been used to the exclusion of other 
gas. The gasis stored in a tank of 6,000 cubic feet 
capacity and the distribution is effected in the usual 
manner. From the generator the gas is led through a 
4-inch pipe to a relief holder of 200 cubic feet capacity 
which equalized the pressure for the station meter, 
and from thence it passes into the large storage tank. 

The general arrangement of the generator and struc- 
ture is shown in the sectional view. The Williamson 
improved type C generator is designed on the ‘‘ wet” 
process principle, i. e., the calcium carbide is small 
and measured quantities is dropped into a large volume 
of water. The shell of the generator is 8 feet 6 inches 
in height, 3 feet 6 inches in diameter, made of §-inch 
boiler plate, and was tested to 60 pounds pressure per 
square inch. About half of this shell contains water 
which is maintained at a constant level by means of a 
siphon, and in the upper portion is an iron hopper 
capable of holding 1,100 pounds of carbide. A water 
motor is attached to the shell by means of a 
bracket, and this operates a screw conveyor which 
draws the carbide from the hopper and precipitates 
it into the water beneath. The water motor exhausts 
into the generator and maintains a water supply for 
gas generation. 

The operation of the plant is very simple and re- 
quires a minimum of attention. A large bucket con- 
taining 1,100 pounds of carbide is raised to the top of 
the generator by a chain block and the carbide 
duinped through a door at the top of the generator 
into the hopper. The door is then closed and clamped 
upon a rubber gasket, making a gas-tight joint. When 
the water motor is started the carbide is dropped into 


gas was not interrupted and the generator and tank 
were uninjured. A leak occurred in one of the gas- 
kets and the gas accumulated in the small brick build- 
ing until there was an explosive mixture which was 
ignited by a jet left burning in the room. This leak 
was probably started by an excessive pressure due to 
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THE WABASH, IND., ACETYLENE GAS PLANT BEFORE THE EXPLOSION. 


the use of finely grauulated carbide. The carbide dust, 
which was being used temporarily, gives off gas in the 
presence of an excess of water with great rapidity on 
account of the isolation of its particles. From the 
above statement it is evident that the explosion was 
one of little consequence, and in no way due to any un- 
usually dangerous characteristics of the gasitself. The 
condition of the building after the explosion shows the 
enormous explosive power of the gas. 

A word about the expense of the gas to the consumers 
may be of interest. It is sold by meter, and the price 
per cubic foot is at the rate of one-half cent per 16-can- 
dle power hour with discounts in case of large consum- 
ers and payment of bills in a specified time. This is 
cheaper than electric light, and the constantly increas- 
ing number of consumers indicates that it is a popular 
light both on account of its excellence and from the 
standpoint of expense. 
8+ oo 


What One Hears in the Telephone. 

“It is very hard to realize that the voice one hears 
over the telephone is not the voice of the person who 
is talking,” said an electrician, chatting about the 
oddities of the business, to a reporter of The New 
Orleans Times-Dermocrat. “It seems exactly like the 
real tones, drawn out thin and small and carried from 
along distance by some mechanical means, but it is 
not. When one speaks into the instrument, a little 
diaphragm, like a drum-head, begins to vibrate, and 
each vibration sends a wave of electricity over the wire. 
These waves set up a mimic vibration in another dia- 
phragm at the opposite end, which jars the air and 
produces an imitation of the original voice. That’s 
not a very scientific explanation, but it’s accurate. 
The autograph-telegraph, which makes a fac-simile of 
handwriting, is a fair parallel. You write your mes- 
sage with a pen,attached to a special electric apparatus, 
and alittle ink siphon at the other end of the line 
exactly imitates every dot and curve. The result 
seems like the real thing, but is merely a first-class 
counterfeit. It’s the same way exactly with the voice 
in the ’phone.” 

0 

THE executors of the late Prof. O. C. Marsh of Yale 
University, have sold his valuable collection of orchids, 
The prices brought were extremely low. It was very 


unfortunate that a collection of this size and import- 
ance could not have been left intact. 


THE PLANT AFTER THE EXPLOSION. 
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Science Notes. 

The new observatory and great refractor of the 
Astro-Physical Observatory, at Potsdam, were inaugu- 
rated August 26 in the presence of the German Em- 
peror. 

The highest observatory in Germany is now com- 
pleted. Itis situated on the Schnee Koppe, the high- 
est summit of the Silesian Mountains, at an elevation 


of 5,216 feet. It will be managed as a Prussian State 
Institute. 


Prof. Dewar found by using a rhodium-platinum 


resistance thermometer and by the use of methods de- 
signed to overcome the difficulties arising from the 
presence of air in the hydrogen, that the boiling point 
was —246°C. A constant volume hydrogen thermom- 
eter working under diminished pressure gave —252° 
C. The pure platinum resistance thermometer gave 
—238° C. 


In France, at a small place near Quimper, a statue 
of a local hero was ordered of a sculptor and in due time 
the work arrived. One of the authorities of the town 
was not acquainted with bronze sculpture and was 
greatly disappointed when he saw the dull color of it, 
which was obtained with infinite care and labor by an 
expert colorer of bronze. The official ordered that the 
surface should be rubbed with emery paper until it 
acquired the appearance which was considered neces- 
sary. It is not likely that the official will ever become 
a Minister of Fine Arts in France. 


For several years attempts have been made at Omaha 
and Los Angeles to hatch the eggs of the ostrich arti- 
ficially, but so far we believe their attempts have been 
unsuccessful, the difficulty being the application of 
moisture. Now, however, an ostrich farm in Florida 
ean boast of the first incubator-hatched ostrich in the 
United States. The incubation required forty-one 
days of careful watching, the thermometer was kept 
at 110° and the moisture was applied at intervals. A 
London concern manufactures many incubators for 
use in Cape Colony. ‘The incubators are large enough 
to hatch seventeen eggs at one time. 


Probably the largest poster ever used in the world 
was brought out by the committee in charge of the ad- 
vertising of the Street Carnival at Battle Creek. The 
poster was neatly pasted on the pavement between 
the car tracks of the main thoroughfare. According 
to The Inland Printer this huge poster was printed in 
a roll of paper containing 2,264,000 square inches, each 
one 35 inches wide and over a mile in length. The 
printed matter was repeated every 24 inches. The 
poster was obtainable by diverting the printed web 
from its regular course to the folder end of the print- 
ing press and attaching it to a-rewinding device.. 


A lady of Cincinnati was poisoned by the ink which 
is used on typewriter ribbons. Her fingers were 
stained by the blue ink used on the typewriter rib- 
bon, and in trying to break a small blister on her lip 
she placed the stained finger on it, and very soon she 
felt a slight pain in her face. This was followed in a 
short time by a slight swelling. The pain then be- 
caine almost unendurable and her lip began to swell 
badly and turn black. Everything that medical skill 
ould do was done, but she got rapidly worse and died 
in great agony. The poisoned lip had swollen to 
gigantic proportions and nothing could reduce it. 


It is not often that specimens in museums are de- 
stroyed by reason of being eaten, but it seems that in 
one of the Southern States a negro clayeater who was 
employed as a scrubwoman devoured some of the fin- 
est specimens of kaolin on exhibition at the State'Geo- 
logical Museum. The State geologist found that five 
blocks of clay which were very highly valued on ac- 
count of their purity were missing, and upon examining 
some of the other specimens he found on them the 
impression of teeth. Detectives were set to work on 
the case and the negress employed to scrub the marble 
floors was accused of taking the specimens. The 
woman appears to have a mania for eating clay and 
she had been indulging her strange appetite for some 
time. 

In a recent article in The Journal of the American 
Chemical Society, Mr. C. G. Hopkins, describes a 

_tmnethod by which a jet of recently generated hydrogen 
can be ignited with absolute safety and without loss 
of time. Assoon as the action begins collect the escap- 
ing gas in a test tube and when the latter is thought 
to be full of pure gas, remove it 2 or 3 feet from 
the generator and ignite the hydrogen in it; then im- 
mediately attempt to light the jet of hydrogen with a 
hydrogen flame contained in the test tube. If the 
gas is explosive, it will explode in the test-tube and 
leave no flame. If, on the other hand, aflame remains 
in the test-tube with which the jet can be ignited, it is 
certain that the gas in the generator is no longer ex- 
plosive. By adopting the precaution, therefore, of 
never lighting the hydrogen jet except with the 
hydrogen flame obtained’as described above, absolute 
safety can be insured. Attempts may be made to 
ignite the jet by this method as often as thought prop- 
er, and if the hydrogen is properly generated, the gas 
will be ignited in less than a minute. 


‘baggage cars last. 
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Engineering Notes, 

The average daily advance of the Simplon Tunnel is 
about 30 feet, but the contractors will have to average 
42 to 46 feet per day in order to meet their engage- 
ments. About 2,600 men are at work with twelve 
drills. The calculated length between the two heads 
of the tunnel is 124 miles. 


‘A Western railroad company has adopted the method 
of making up its passenger trains with the sleepers 
next to the engine; the coaches come next and the 
This reverses the usual practice. 
It is claimed that this arrangement makes the sleepers 
ride steadier, and there is also less dust. 


The use of steel ties for experimental purposes on 
the New York Central Railroad has not given satisfac- 
tory results, says The Engineer. They are durable, 
but hard to line; the ballast shakes away from them 
and they give a rattling sound from the stone ballast 
and from the bolts, and this sound is disagreeable to 
passengers. Some have proved to be so unsatisfactory 
that they are now being removed and are being re- 
placed by oak ties. 


According to Commercial Intelligence, an American 
furniture manufacturing company is now shipping 
from its factories American furniture in the rough. 
Being in parts and tightly packed, it occupies little 
space and consequently the freight is low. It is put 
together in London and Glasgow workshops, and the 
salesmen place the furniture in the hands of dealers in 
England and Scotland. It is an excellent example of 
the enterprise with which our merchants are pushing 
our export trade. 


The city of New Bedford, Mass., some twenty-five 
years ago, adopted and laid down a considerable quan- 
tity of iron pipe having a cement lining. The last of 
this pipe has just been removed, and it was found to 
be still capable of doing its duty, although the iron 
was considerably corroded at places. Some spots were 
corroded entirely through, although the cement held 
its shape. This is an excellent showing and proved 
the wisdom of the original commissioners who placed 
underground so large a quantity of this pipe. At the 
time it was laid, gas iron pipe was very expensive 
while cément-lined wrought iron pipe was compara- 
tively cheap. 


As we noted some time since, the Saxon State Rail- 
way ordered twenty locomotives from the Baldwin 
Locomotive Works. The order has caused such indig- 
nation in Germany that a semi-official note has been 
issued by the authorities, saying it would be impossi- 
ble as a regular thing to order locomotives from a for- 
eign firm, as the German engines are of a special type 
not used elsewhere and for the building of which Ger- 


. man workshops have been specially fitted up, but the 


Saxon State Railway is an exception. light engines 
being used on this system. The order, coming as it 
does from Germany, must have been most gratifying 
to the Philadelphia firm and aggravating in the same 
degree to German builders, who could not compete in 
price or in time of delivery. 


The Dismal Swamp Canal, which was originally sur- 
veyed by George Washington, was formaly opened for 
navigation on October 14. For more than a hundred 
years the waterway was abandoned. A procession of 
vesoels passed through, the United States torpedo boat 
“ Talbot” bringing up the rear. The canal cost nearly 
$1,000,000, and we have already illustrated its construc- 
tion. It allows small vessels to go south throngh the 
inland route, avoiding the dangers which always exist 
in rounding Cape Hatteras. This route avoids the 
noted Diamond Shoals. The canal extends from Deep 
Creek near Norfolk to Pasquotank River, North Caro- 
lina, and is 22 miles long, 10 feet deep, and 80 feet 
wide. There are two locks, one at each end. The 
governinent will send all its light draught vessels 
through the canal. 


Our naval exhibit at Paris will undoubtedly prove 
most interesting, and the models of the vessels which 
destroyed the Spanish fleets at Manila and Santiago 
will probably be as popular as any exhibit in the 
whole exposition. Models have not been made of all 
the ships, but of types of war vessels. They are now 
on exhibition in Washington in the State, War and 
Navy Building. The models were constructed at the 
Washington Navy Yard, and are exact reproductions 
of the vessels, to the smallest detail. A model of the 
‘*Maine” will probably be the most interesting to the 
average visitor. The model was built prior to the 
destruction of the battleship in Havana harbor. A 
working model of a dry dock will also be shown. It is 
an exact reproduction of the timber dry docks which 
are to be built at the Portsmouth, Philadelphia and 
Mare Island yards. According to The Marine Review, 
a model of the “Illinois” class will be exhibited in the 
dry dock. It can be docked and undocked just as the 
actual ship would be. Facilities are to be provided 
showing how the ship can be floated, and a complete 
system of piping and valves is provided so that the 
dock can be filled or drained. A model of a traveling 
crane is also provided. 
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Automobile News. 

The number of automobile delivery wagons which 
areseen every day in New York is constantly on the 
increase. Drygoods firms are among the considerable 
users of these vehicles. 


On September 20, the second race organized under the 
patronage of the Committee of the Berlin Exhibition 
was successfully run from Berlin to Leipsic, a distance 
of 115 miles. The average speed of the winning car- 
riage was about 22 miles an hour. 


A Belgian royal decree has approved the resolution 
of the provincial council of Brabant fixing an annual 
tax after January 1, 1900, on all automobiles. The tax 
will be $3°86 for an automobile weighing less than 880 
pounds and vehicles which weigh more will pay $9°65 
per annum. 


It has been decided to make a trial of the collection 
of letters in Paris by motor wagons. The trial will 
last one month and if the experiment proves success- 
ful it will probably be generally adopted throughout 
Paris, and undoubtedly the hour of collection can be 
much delayed owing to the speed with which it can be 
effected. 


It is said that the Committee of the Fairmount Park 
Commission which was appointed to examine into a 
report upon the advisability of admitting automo- 
biles to the park drives will recommend that certain 
of these drives be open to the automobiles as an ex- 
periment, other drives to be opened if the results are 
found to be satisfactory. ; 


The Italian army is now studying the advisability 
of introducing the automobile. It is considered that 
it could be used both for transporting ammunition 
from the rear to the firing line and for carrying the 
wounded to the nearest hospital. With comparatively 
free roads a higher velocity can be maintained witha 
motor carriage than with a horse. The roads in Italy 
are so perfect that experiments in this line should be- 
very interesting. 


A new factory for the manufacture of automobiles 
will be started at Buffalo, the New York Central Rail- 
road being about to establish a systemn of automobiles 
for that city, and it is their desire to get the systein 
into operation before the Pan-American Exposition. 
They realize the value of the horseless carriage as an 
advertisement in connection with the rates which the 
company will offer for the fair of 1901. C. E. Woods, 
General Manager of the Woods Motor Vehicle Com- 
pany, of Chicago, is arranging the matter. Itis thought 
that the automobiles will compete with the street 
cars. 

Fifty years ago asteam carriage might have been 
seen on the streets of New York. It was the invention 
of Robert Dudgeon who is well known by reason of 
his many inventions. He used this carriage to go from 
his business to his residence in Harlem. Two bushels 
of coal were used on every trip, so it will be seen it was 
not a particularly economical means of conveyance. 
The water tanks carried 60 gallons. Finally after 
being used for about ten years the city authorities 
forbade its use on the streets of the city and it was 
taken on Long Island where it ran for some time on 
country roads. 


All the horses in the royal stable of Her Majesty 
Queen Victoria have been drilled in the presence of 
an automobile. The horses in the three stableyards 
at Windsor Castle were first led and then driven 
around the stationary car, then the car was propelled 
around the horses and finally the horseless carriage 
was moved between the horses as they stood near each 
other. The horses behaved very well as they had al- 
ready been schooled to such noises as the playing of 
bands, the sound of cannon, railway trains and the 
cheering of crowds. Strange to say the best bred 
horses cared the least about the automobiles and ac- 
cording to The New York Sun apure bred Arab stallion 
showed the least concern of all. Few lives are watched 
with such care as the Queen’s and those of the mem- 
bers of the royal family, hence the trouble which has 
been taken to protect Her Majesty from any danger 
while driving, through the meeting of automobiles. 


The Automobile Club of America had a formal 
meeting on Monday, October 16, and a constitution 
and by-laws were adopted’ and permanent officers 
were announced. The Club promises to be a large 
and influential body and it was suggested at a meet- 
ing held in June when temporary officers and an 
executive committee were appointed. It is probable 
that the choice of a permanent club house will soon 
be made and that arrangements will soon be perfected 
for the storage of vehicles, depots for charging and re- 
pair shops with skilled help. The club will appoint 
legislative committees who will use their efforts to pre- 
vent the passage of unjust laws and to attempt to get 
laws passed in the interest of automobilists. The 
Automobile Club of Great Britain now has 500 mem- 
bers, and the Association has procured the passage of 
considerable necessary legislation. The President of 
the Automobile Club of America is General Avery D. 
Andrews, Secretary, Homer W. Hedge. 
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A GIANT CACTUS, 

Cactus is a genus of plants, the type of the natural 
order cactacez and comprises numerous species, all of 
which are native to America. The name was origi- 
nally given by Theophrastus to a spiny plant found in 
Sicily. The stems of the cactus are usually leafless 
and fleshy, globular or columnar, and are armed with 
spines and bristles. The structure of many of the 
species is singular and groteque in the extreme, and 
the roughness of the stalks and the beauty of the 
flowers ake them one of the most interesting botanical 
curiosities of our continent. They are found chiefly 
in the hot stony places of tropical America, and their 
tough and almost impenetrable skin encloses abund- 
ant juice which enables them to support a sluggish, 
vital action without inconvenience even in a parched 
soil. Some of the varieties of cactus are only a few 
inches high, while others attain a height of forty feet. 
It is a curious fact that the cactus flourishes even at 
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The vertical threads of the warp are divided by the 
fingers which keep one-half of them in advance of the 
rest, but those behind can be brought forward’ when- 
ever required by means of sunall cords, one of which is 
attached to each warp thread. The left hand is intro- 
duced between the two sets of threads, taking up as 
many as need be, and through these the ‘' flute” con- 
tainiug the thread is passed from left to right. The 
thread when stretched is plied with a round flute and 
is then pressed back iu the contrary direction through 
the space opened. By ingeniously combining the 
woofs the colors are made to blend perfectly and the 
effects produced are like those of paintings. 

Where the color breaks off suddenly and a new one 
is introduced right at its side, a slit is left in the warp 
one side of which is the edge of the finished section 
and the other the prospective edge in course of con- 
struction. A large piece is as full of these slits as there 
are colors introduced in the design. After the piece 


most splendid example of the cac- 
tus family is‘the giant cactus of 
which we show a fine example. Our 
photograph, was taken by Mr. A. F. 
Messinger, the well-known view 
photographer of Phoenix, Arizona. 
The cactus is still standing although 
it is slowly rotting and will soon 
fall. Mr. Messinger found it at a 
point about 8 miles south of Phoe- 
nix, near the Pima Reservation. It 
is about 40 feet high and is of the 
formshown in the engraving. What 
the date palm is to the African des 
erts, the giant cactus is to our own 
arid lands. From it the Mexicans 
extract the drink called ‘‘ mescal,” 
and the Indians also obtain a bev- 
erage from it. On its fruit the 
Papago Indians live for weeks ata 
time. Woodpeckers dig their nests 
in the trunks and branches, and 
even doves feed on the fruit. When 
the cactus of this kind dies its use- 
fulness is not destroyed for the 
tough ribs beneath the outer skin 
are used by the Papago Indians for 
the foundation for their mud roofs, 
and also use it in building chicken 
coops, and even as a covering for 
their graves. This is not the spe- 
cies of cactus from which travelers 
are supposed to obtain a supply of 
water, but it is the small cactus 
which contains a plentiful supply 
of sap. 


the foot of Mt. Etna in Sicily. The 


ee 
Tapestry Weaving in America. 

There isa transplanted industry 
in the village of Williamsbridge on 
the Bronx, now a part of New York, 
for here a little colony of French 
tapestry weavers have been work- 
ing on hand tooms for the last seven 
years. It is believed that it is the 
only colony of its kind in America. 
There are now twenty-two luoms 
and sixty workmen and workwomen 
who are engaged in making beauti- 
ful tapestries for curtains, por- 
tiéres, borders, chair coverings, etc. 
Williamsbridge was selected in order 
that the workmen would feel at 
home. The ateliers are on the 
Bronx River, and in the waters of 
this streain was discovered the same 
properties that made the waters of 
La Biévre so. invaluable to the 
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sand is cleared from shingle ; and when completed and 
containing its full clutch of two or three eggs, the 
deepest part of the nest is filled with broken shells 
into which the eggs are wedged with their points 
downward. As the eggs are disproportionately large 
in relation to the bird, it is manifest that the position 
in which they are placed renders them most easily 
covered by the brooding hen. It has been assumed 
that the “crater” is excavated by the hen-bird ‘‘ breast- 
ing” the sand in the manner that sparrows dust them- 
selves by the roadside, but the author is of opinion 
that the work is done with the beak. 


oO 
The International Commercial Congress. 


The International Commercial Congress opened at 
the Philadelphia National Export Exposition on Octo- 
ber 18. Representatives of trade and commerce from 
all quarters of the world to the number of nearly four 
hundred assembled in the gr2at 
Exposition building. Countries like 
Great Britain and Germany sent 
their best qualified men and Japan 
was represented by ascore of duly 
qualified envoys. Many of the dele- 
gates were appointed directly by 
their home.governments, and some 
of the countries showed their symn- 
pathy with the objects of the Con- 
gress by the- presence of their di- 
plomatic representatives. The cere- 
monies incident to the formal in- 
auguration were simple, but impres- 
sive. They consisted of a welcome 
from the National government by 
the first Secretary of State, Dr. 
David Hill, one on behalf of the 
city by Mayor Ashbridge and other 
addresses were nade by the Hon. 
George F. Edmunds, the Director- 
General of the Exposition, and Dr. 
W. P. Wilson. The addresses were 
interspersed by music by the band 
of the United States Marine Corps 
detailed for this duty by the Gov- 
ernment. A reception by the May- 
or to the delegates and visitors to 
the City Hall concluded the cere- 
monies of the day. On the suc- 
ceeding day the business sessions 
began in the Convention Hall on 
the second floor of the northern 
pavilion of the Exposition build- 
ing. The Ex-Speaker of the House 
of Representatives, Hon. Thomas B. 
Reed, was made Chairman. Many 
addresses were made which proved 
to be most interesting. The value 
of the Congress to our commerce 
will undoubtedly be very great. 

. 
The Current Supplement, 

The current SUPPLEMENT, No. 
1248, has a number of valuable lec- 
tures and papers. ‘‘The War in 
the Transvaal” gives a map of the 
territory and some _ interesting 
views of President Kruger and his 
country. ‘‘The History of Hy- 
bridization” is by Dr. Maxwell 
Masters. Dr. R. H. Thurston’s 
* Evolution of Technical Education 
on Economics, Politics and State- 
eraft” is continued in this number. 
“The Comstock Lode” is an article 
by L. P. Gratacap. “ Displacement 
of Fluids by Moving Bodies,” by 
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Gobelin dyers. This was owing to 
the dissolved vegetable substances 
which the waters then contained, as 
does the Bronx River now. Fora 
long time, however, the Gobelin works have ceased to 
employ the Biévre water which gradually became too 
impure and they have tried to supply by chemicals 
the qualities which this water once possessed. 

The looms before which the workmen set are of 
different size according to the piece being wrought. 
On some are made portiéres which measure 24 feet in 
length, and other wall panels 30 or 40 feet long; others 
are built for sinall pieces like the back and seats of 
chairs. According to The Evening Post, from which 
we glean our particulars, the skeleton threads over 
which the design is worked are either of linen or of 
wool. The fabric is worked on a chain of threads 
which are drawn either vertically or horizontally and 
around which are woven the colored threads of silk or 
wool, making one body:- The colored cartoon is laid 
beneath the fretwork of the threads. The laying in of 
the colored threads is done entirely by hand and the 
weaver follows line by line the painting beneath. The 
right side of the fabric is placed toward the painting 
underneath, the reverse side being always uppermost. 


M. F. Mithoff, is an interesting and 
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has been taken off the loom it is sent to the sewing 
room below. The pieces are stretched on frames made 
to fit them, and each slit is stitched up and down as 
carpets are sewn with colors and shades matching each 
particular section, and afterward a stitch similar to the 
one taken by the weaver is made along the line until 
all trace of joining is concealed. This naturally re- 
quires great skill. The same needlewomen repair the 
priceless antiques which have been made at the 
Gobelins in Paris. 


or + 
Birds Nesting on the Sea-Shore. 


Many persons are under the impression that shore- 
nesting birds make no nest, but lay their eggs indis- 
criminately among the shingle. This Mr. Patten, in 
the September number of The Irish Naturalist, shows 
to be a complete misconception so far as the Little 
Tern is concerned. As a matter of fact, the bird ex- 
cavates aconical pit inthe sand about two inches deep. 
Immediately round the “crater” a narrow zone of 
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important study and the second 

installment is published in this 

issue. Dr. Horace T. Brown’s ‘ Fix- 

ation of Carbon by Plants” is con- 
tinued, as is also Sir Michael Foster’s ‘*‘ The Progress 
of Science and Its Results.” 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


PLOW. -—WILL14aM M. TILLER, Point Peter,Ga. The 
plow consists of a standard composed of a bar bent upon 
itself at its middle to form opposite arms separated to 
Produce a slot, A cross-bar is provided, bent at its central 
portion to conform with the standard and with an open- 
ing for the bolt, which secures a longitudinally-slotted 
bar to the standard. Drag-bars, provided with shovels, 
have at their front ends shoulders bearing in front of the 
cross-bar, and near these ends bolt-holes register with 
the longitudinal slot of the cross-bar. Bolts secure the 
drag-bar to the cross-bar; and the cross-bar is in turn 
bolted to the standard. 


Electrical Apparatus, 


ELECTRIC METER.-—-Paut Erpie, Annenetr. 16, 
Berlin, Germany. This electric registering apparatus 
comprises a double-woiking mechanism with balance- 
lever adjustment in which the stationary current-feed 
coils act upon two pairs of tension-coils mounted on bal- 
ance or double armed levers, and oscillating constantly 
under the influence of two clockworks, as in the case of 
horizontal pendulams. with a s:nall amplitude, the action 
of the current-feed coils being such as either to attract 
or to repel the two pairs of tension coils. The difference 
thus obtained in the operation of the two clockworks 
serves as a means for measuring the amountof electrici- 
ty used. 


VOLT AND AMPERE METER.—James D. Ross, 
Victoria, British Columbia, Canada. The present inven- 
tion provides a novel volt and ampere meter which is 
not affected by heat or atmospheric changes. The in- 
strument comprises two air-tight cylinders or casings 
equal in capacity, with means for regulating the initial 
preseure in the casings. A resistance arranged in one 
of the cylinders or casings is adapted for connection 
with an electric conductor. The variations in pressure 
caused by the passing of a current through the re- 
sistance in one of the cylinders or casings controls an 
indicator. 


BINDING-POST. — Wittiam RocueE, Jersey City, 
N.J. The post comprises a core screw-threaded exte- 
riorly and slitted longitudinally from the end inward. 
Ihe screw-thread extende inwardly beyond the inner 
end of the slot. A clamp or nut is constructed to screw on 
the core and has a funnel-shaped interior enlargement at 
one end of its bore. The slotted core is of service when 
it is desired to connect a wire with another which is al- 
ready fastened at both ends, without detaching the 
fastened wire at either end. A clamping-nut works on 
the screw-threaded core and holds the wire against 
twisting or slipping, with no danger of breaking it. 


Engineering-Improvements. 


ROTARY ENGINE.— Wituiam F. James, Quintana, 
Tex. The engine has a casing acting as the cylinder 
or steam-space, and a disk mounted on a shaft and 
totating within the cylinder. The disk has a pro- 
jecting pieton filling the steam space, and the casing has 
a hinging abutment which drops down behind the piston 
and closes the steam space of the cylinder. A lug at 
the upper end of the abutment seats upon the casing and 
jimits the inward swing of the abutment. The abutment 
and casing have a registering plunger and a receiving- 
recess, forming a dash-pot to cbeck the seating action. 


Mechanical Devices. 


LOCKING OR UNLOCKING MEANS FOR EMER- 
GENCY EXIT-DOORS.—Tyomas E. Hewitt, 115 
Newington Causeway, London, S. E., England. The 
invention provides a means for securing and releasing the 
emergency exit doors of public buildings, and has for 
ite object to enable the door to be bolted both at the top 
and bottom, and yet tobe instantly and automatically 
unfastened in case of emergency or panic, not only with- 
out the application of pressure against the door or its 
fastenings, but even without the exercise of volition on 
the part of the persons seeking to escape. 


FILLING-BOX FOR COTTON PRESSES.—OLE A. 
TuHoRSEN and, Jonn E. Suutt, Ganado, Tex. The 
filling-chamber for forming the bales before their in- 
sertion into the press, has its sides and ends sep- 
arable. The sides are mounted on arms at one 
end, Pivots are provided at the outer ends of the 
arms; and links connect the arms near their pivots 
with the adjacent end section of the chamber, where- 
by the end section is moved outwardly by the swinging 
outwardof the sides. By providing ball-bearings the 
sides are swung with little exertion. The boxes are 
firmly supported without using rollers or tracks. 


WASHING-MACHINE. — Joun W. FisHerR, New 
Philadelphia, Ohio. The machine belongs to that class 
in wlich a reservoir provided with a corrugated sur- 
face, contains a rubber which swings over the bottom 
to wash the clothes. On the body portion of the wash- 
ing-machine a cover is mounted with which links are 
pivotally connected. A rubber is pivotally connected 
with the cover; and a number of the links are slotted to 
permit the rubber to be swung on a pivot or to be moved 
up and down. 


BOX-SEALING MACHINE. --Josepa T. Craw, 
Jersey City, N. J. ‘The object of this invention is to 
seal the flaps of paper boxes so that, the sugar or other 
granulated material contained in the boxes can not es- 
cape. The machine applies a sealing compound such as 
glue or gum to the top and bottom surfaces of a seal- 
ing strip or to a series of connccted strips capable of 
Teidy separation. A casing is likewise provided, where- 
by one or more empty or filled boxes may be received 
and held and the sealing-strips simultaneously applied 
to all the boxes at one end, go that all the boxes in 
the casing at one end may be simultaneously sealed. 
The individual devices may be used either separately or 
collectively. 


SELF-WEIGHING SCALE—Atva W. B. Joun- 
SON, Mount Vernon, Ili. The xcale ig provided with a 
scoop and with an elevator for removing the surplus 
material from the scoop. A motor drives the elevator. 
and a sulenoid controls the connection between the ele- 
vator aud motor. A clutch is provided comprising a 
spring-pressed member controlled by the solenoid and 
rotated by the motor. The other member of the clutch 


is adapted to be engaged by the spring-pressed member 
and is geared with the elevator. As soon as the current 
is shut off in the solenoid, the clutch disconnects the 
elevator and motor, so that the momentum of the motor 
will notaffect the elevator, The elevator will thus come 
to a standstill. The load in the scoop is, consequently, 
not reduced beyond the true load. 


MACHINE FOR GRANULATING TOBACCO.— 
ARCHIBALD PICKEN, Roanoke, Va. This machine has 
a reciprocating cutter-head comprising a frame or car- 
rier to which blades or cutters are secured, having their 
cutting edges stepped. Each step projects in advance of 
the preceding. A transverse cutter is likewise secured 
to the head. By the stepped construction, the tobacco 
is cut with three successive cuts, and is not disarranged 
as in other machines in which the whole cut is made at 
once bya single blade. As the cutter-head descends, the 
transverse cutter cuts off the portions of tobacco previous- 
ly slitted by the upright cutter, thns securing the granu- 
lation desired. 


Railway-ApplHances. 


CAR.—JameEs F. Dunn, Salt Lake City, Utah. The 
invention provides a construction involving a timber.cap 
for protecting the ends of the draft-timbers in railway 
cars, by which means to prevent the timbers from being 
chafed and split, to which action they are especially 
liable during the use of the car. The invention also in- 
volves a peculiar arrangement of these caps with respect 
to the draft-timbers and sills of the car, so that 
an exceedingly durable and effective structure is at- 
tained. 


FROG.—AsBram VAN Brunt, Brooklyn. New York 
city. Ordinarily when the points of frogs are broken, 
the whole frog must be removed and a new one inserted, 
which operation involves much expense and incon- 
venience. The present invention is desigued to prolong 
the life of the frogs indefinitely and embodies features 
of construction by which the points of the frogs and 
crossings are rendered removable from the main portions 
so that new points may be substituted for old ones. 


DUST-GUARD FOR CAR-WINDOWS.-—Hueu B. 
SHutts, Shawneetown, Il. Dust-guards for car-win- 
dows are usually made detachable and are not in posi- 
tion except when put inuse. The present device is in- 
tended to be attached to the car-window at all times so 
that a passenger may operate it whenever desired. 
The guard is mounted at one side of a window-frame 
and sash to swing inward and outward. At one side of 
the frame and adjacent to the guard a lever is fulcrumed 
connected by a link with the guard. The device is 
folded inward by the engagement of the sash with the 
lever. 


AXLE LUBRICATOR, WIPER, AND DUST- 
GUARD.—James 8S, PatTen, Equitable Building, Balti- 
more, Md. The means for applying the lubricator com- 
priserollers held in a frame pivoted transversely and 
centrally on a epring so as to allow due “play ’* of the 
rollers corresponding with the positions of the axle- 
journal. The means for wiping the journal and pre- 
venting the waste and escape of the lubricant include 
side-bars or wipers arranged laterally over the rollers and 
supported by springs, and spring-supported combined 
dust-guards and oil-baffles conforming with the required 
position for best performance of their function. The 
entire apparatus is the result of long observation and 
practical experience with devices for lubricating car and 
locomotive axles. 


PEDESTAL BRACE.BOLT.—James F. Dunn, Salt 
Lake City, Utah. The present invention provides an 
effective means for bracing the pedestal, which means 
may be readily removed in a dowrward direction with- 
out interfering with the spring-rigging of the locomo- 
tive. The pedestal jaws have slots formed in their 
lowerendsand opening downward and terminating at 
their outer ends in recesses. A bolt extends through the 
slots. At each end of the bolt are means for drawing 
the bolt into operative position, these means also serving 
to enter the recesses in the pedestal-jaws to prevent the 
dropping of the bolt through the slots. 


Miscellaneous Inventions, 


PIPE-COUPLING.—ArtauR B. HENRY, Ormsby, 
and TimoTay F. Mutuin, Bradford, Pa. This pipe- 
coupling for gages and liquids has internally-threaded 
end gections and an intermediate smooth section. An- 
nular grooves at the inner ends of the threaded sections 
receive packing-rings. Pipes screw into the threaded 
end sections of the sleeve and have their ends reduced 
to form annular flanges for fitting into the packing-rings, 
Shoulders abut against and press the outer side edg:s of 
the packing-rings. The coupling prevents leakage on 
expansion and contraction of the pipe and avoids injury 
to the packing by the crosswise action of the fluid pass- 
ing through the coupling. 


DRAINING ATTACHMENT FOR VESSELS. — Lu- 
cius A. DosxE, Huron, S.D. The attachment is de- 
sigped to hold the cover on a kettle so as to permit the 
water in which the food has been cooked to be drained 
off. The attachment comprises clamping members for 
engaging over the upper edge of a vessel, with which 
clamping members, brace members a.’e connected, ter- 
minating in a handle. The clamping and brace mem- 
bers have interlocking loops adapted to be engaged by 
the bail of the vessel. A locking member is extended 
from the clamping member. The device can be adjusted 
to various sizes of vessels, 


WICK RAISING OR LOWERING ATTACHMENT 
FOR BURNERS.—Rosert W. McFaRLanp, Paulton, 
Pa. The invention provides a wick raising and lowering 
device especially adapted for use upon lanterns and ca- 
pable of being operated from the bottom of the lantern. 
The attachment comprises a wick-spindle provided with 
a pinion which is received by a section of a hanger 
mounted to swing upon the burner and provided with a 
locking device. One end of a shaft is mounted in the 
hanger, the other end being loosely mounted in the base 
of the lantern. A gear is carried by the shaft, adapted 
to engage the pinion of the wick-spindle to raise and 
lower the wick. 

CHEESE-CURD AERATOR.—Cuartes J. Moore. 
Deer Creek, Minn. In warm weather it is a matter of 
considerable difficulty to cool cheese-curd to the proper 
temperature for pressing. It is the purpose of this in- 


vention to provide an apparatus whereby the curd may 
be rapidly cooled and all poisonous gases removed. The 
apparatus in question is an aerator comprising a rotating 
cylinder with a hopper at one end for the passage of the 
material. A tubularshaft at one end of the cylinder is 
extended through the hopper and connected by a spider 
with the cylinder. Fingers on the shaft press the mate- 
rial through openings in the bottom of the hopper. A 
fan-shaft carrying a fan provides the necessary blast for 
the cooling of the curd and removal of impurities. 


SACK-HOLDER.-— Ett Monpen, Rawlins, Wyo. The 
holder is designed to support sacks when receiving ore, 
grain, or any other material, and is composed of a frame 
open at one side, on which frame sack-supporting bars 
are mounted to swiig both Interally and vertically. A 
hopper has swinging connection with one of the bars and 
acts to guide the material into the sack. 


EYEGLASS GUARD OR CLIP.—Rospert Kasus, 
Garretson’s, Richmond, New York city. The guard or 
clip comprises a bracket-arm to which a sleeve is pivoted 
so that it can be laterally adjusted thereon. In the 
sleeve a boJy-plate is longitudinally adjustable. The 
glasses to which the attachment is applied can be ad- 
justed by the wearer to move the lenses up or down in a 
vertical plane or laterally to or from the eyes, so the 
guards or clips can be quickly adapted to any shape of 
nose. 


COMBINATION-TOOL. —- BENIAMINO IBELLI, Brook- 
lyn, New York city. This combination-tool is used 
mainly for mechanical purposes and includes a two-part 
foldable rule, the members of which are recessed to re- 
ceive a jointed knife-blade; an extensible, graduated 
measure that will form a square when partially folded; a 
weighing device having a compressible spring to indi- 
cate degrees of weight on an extension-bar ; a foldable 
hook on the bar; and a manicure-tool. 


METHOD OF REFINING CUPRIC-SULFATE SO- 
LUTIONS.—OrtTokar Horrman, Argentine, Kan. By 
this new method, the crude cupric sulfate solution is re- 
fined, thereby dispensing with the usual refining of the 
material. Any copper matte or sulfureted copper ore, 
rich or poor in copper, after roasting furnishes a suitable 
material. The method employed consists in first neu- 
tralizing the solution. then heating it, adding cupric 
oxid, and finally injecting air into the solution to pre- 
cipitate the impurities. The crystals obtained are purer 
and more permanent than those usually found in the 
market, becanse they contain no free acid. 


RECKONER. — CHARLES TREGONING, Manhattan, 
New York city. By means of this device, various 
amounts may be added or subtracted and the sum total 
or difference obtained. The device is so constructed 
that any one of anumber of multiplication-tables may be 
instantly brought to view. The reckoner also contains 
one hundred or more addition-tables and one hundred or 
more subtracting-tables, and is particularly adapted to 
assist children in mastering the rudiments of arithmetic. 


ATTACHMENT FOR WATCH-LATHES.—CHaARLEs 
M. Wit.1s, Browns, IJ. The present invention pro- 
vides an attachment for watch-lathes by which various 
elements of clocks and watches may be effectively held 
by the lathe, the attachment taking the place of the 
usual face-plate of the lathe. The attachment includes a 
disk provided with equidistant openings near its per- 
iphery. Between the openings are radial slots. Clamp- 
ing-fingers are adapted to be secured to the disk by hav- 
ing their fastening devices passed either through the 
opening or througb the slots, whereby provision is made 
for securing a piece of work or a work-holder to the disk. 


FLOUR SIFTER AND MIXER.—Anniz D. SmitH, 
West Orange, N. J. The invention provides a new and 
improved flour sifter and mixer, which besides being of 
durable construction, is arranged to permit a ready open- 
ing up of the flour and a thorough and uniform incor- 
poration of the baking-powder with the flour. All lumps 
are broken up and the mixture ie gradually forced through 
the meshes of the sieve in a finely-divided state. 


NUT-LOCK.—Ricuarp H. THomson, Osceola Mills, 
Penn. The lock comprises a nut having a pocket com- 
municating with the bore of the nut. One wall of the 
pocket extends eccentrically to the bore. A roller is 
mounted in the pocket. A spring is attached to the 
nut within the pocket and bears against the outer 
side of the roller to throw the roller inwardly to- 
ward the bolt. When the roller and the spring are 
removed from the pocket, the nut can be used inthe 
same manner as nuts of ordinary construction. 


MAIL-POUCH.—-THomas H. Stokes, Lincoln, II. 
The mail-pouch has its back portion extended beyond 
the front at its mouth. A plate is bent over the edges 
of the extended portion of the back and is orificed 
toreceive the staple. The rear sides of the plate 
has a card-socket at a point downward from the 
orfice and opening at the side thereof adjacent to the 
mouth. A staple is secured to the front of the pouch 
adjacent to the mouth, whereby the extended back of 
the pouch may be folded down in front of the pouch to 
engage the staple, thus serving to hold the bag closed and 
also to retain the card in the pocket. 


DEVICE FOR HOLDING BLOTTERS.—James M. 
Rix, Warner, N. II. The device can be attached to a 
desk and is provided with a stand. The device is so 
constructed that a blotter pliably connected the’ewith, 
can be readily and conveniently carried to any portion 
of the desk and automatically returned to the device 
when released. The blotter can be made to remain on 
the desk or table as long as required without discon- 
necting it from the device, and can be exposed at all 
times and quickly detached. 


CARPENTER’S SQUARE. - Rogert H. MILierR, 
Morristown, N. J. The square has two legs formed of 
scparate pieces connected by a mortise and tenon, The 
tenon has a notch in one edge at its bace, and the mor- 
tise has a groove in its ecge in line with the notch. A 
locking-bar is mounted to slide in the zroove and engage 
the notch in the tenon. A pivoted block orcupies the 
groove beyond the locking bar, and when lorgitudinally 
extended fills the remainder of the groove. The legs 
can readily be separated and placed within a compara- 
tively small box or chert. 


STUMP-BURNER. -: Jonann A. O. BREDEMEYER, 
Seattle, Wash. ‘Thestump-burner is made in s?ctions 
superimposed the one on the other, to form a tapering 
body serving to inclose the stump. A hood is mounted on 
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the uppermost section of the body and is provided with 
a smoke-outlet pipe. Sliding doors command draft-ori- 
fices in the several sections of the body, and draft- 
conductors in communication with the orifices are 
situated within the body and extend downwardly from 
the openings to cause the draft to pass down into 
the body of the burner and toward the base of thestump. 


Designs. 


FOOTSTOOL. — Frank L. UNDERWoop, Vermont, 
I. The leading feature of the design consists of a top 
with a ridge flanked by horizontal portions. The foot- 
stool is chiefly ornamental. 


PLATE OR SIMILAR ARTICLE.—Epwarp Boortz, 
East Orange, N. J. The leading features of this design 
are to be found in a series of scroll-stems in circular 
order, festoons of foliage and floral sprays draped at the 
scroll-stems, and a circular panel in which are a chain of 
flowers, buds, and branches of wild-rose. 

Note.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and dase 
of this paper. 


NEW BOOKS, ETC. 


InSEcTS: THEIR STRUCTURE AND LIFE. 
A Primer of Entomology. By George 
H. Carpenter. London: J. M. Dent 
& Company. New York: The Mac- 
millan Company. 1899. -16mo. Pp. 
404, 183 illustrations. Price $1.75. 


This is one of the best books on insects which we 
have seen. It is handsomely printed and the illustra- 
tions are most of them on a good scale. The diagrams 
are particularly helpful. It is a thoroughly scientific book 
on the subject and will be appreciated by all those who 
are interested in the subject. 


First APPENDIX. SIXTH EDITION OF 
Dana’s MINERALOGY. By Edward 
S. Dana. New York: John Wiley & 
Sons. 1899. 8vo. Pp. 75. Price $1. 


This appendix contains full descriptions of the species 
aunounced as new since the publication of the *‘System.”’ 
There are no fewer than 160 new names, and their place 
and general scheme of classification is shown in the list 
given in the Introduction. The arrangement is alpha- 
betical, rendering an index unnecessary. It is not nec- 
essary to praise the splendid ‘“‘System” of the two 
Danas, and it 1s the moet authoritative work on the sub- 
ject in the English language and possibly in any other 
language. 


NORTH AMERICAN SLIME MOULDS. By 
Thomas H. McBride, A.M., Ph.D. 
New York: The Macmillan Company. 
1899. 8vo. Pp. 231. 18plates. Price 
$2.25. 

This book is an admirable example of the esteem in 
which ecientific works are now held in the United States. 
There was a time when a book of this kind would never 
have been accepted by any publisher, owing to the fact 
that the circulation would be so smali. Now, however, 
the demand for scientific literature has increased go that 
the admirable book before us can be placed upon the 
market ata moderate price. he author has acquitted 
himself of a difficult task with great credit, and the 
publishers are to be congratulated upon the production 
of a handsome book. 


A CYCLOPEDIC REVIEW OF CURRENT 
HISTORY. Second Quarter. 1899. 
Boston: Current History Company. 


This publication occupies a unique field. It is really 
a short annual cyclopedia, dealing with important cur- 
rent events. The present issuc, for example, takes up 
wireless telegraphy, the Peace Congress, the Samoan 
difficulty, the Dreyfus affair, etc. There is hardly any 
important event in the world’s history not to be found 
chronicled here. 


A TEXT Book oF PLANT DISEASES 
CAUSED BY CRYPTOGAMIC PARa- 
SITES. By George Massee, F.L.S. 
London: Duckworth & Company. 
New York: The Macmillan Company. 
1899. 16mo. Pp. 457. Price $1.60. 


The aim of this book is to enable those directly oc- 
cupied in the cultivation of plants and with but a limited 
period of time available for study to determine the na- 
ture of diseases caused by parasites of vegetable origin, 
and to apply in the most approved manner those cura- 
tive and preventative methods which experience has 
shown to be most successful in combating the particular 
form of disease under consideration and finally to in- 
cludein the daily routine of work precautionary 
measures which, without being costly, frequently pre- 
veut a slight disease from assuming the proportions of 
an epidemic. 


MODERN AMERICAN SCHOOL BUILDINGS. 
Being a Treatise upon and Designs 
for the Construction of School Build- 
ings. By Warren R. Briggs, F-A.I. A. 
New York: John Wilev & Sons. 1899. 
8vo. Pp. 411. Price $4. 


The subject is treated with rare ability. Schoolhouses 
of all sizes and costs are dealt with and the work gives 
precisely the information which is always sought by 
principals and school boards. Many of the problems 
connected with the designing of schools are thought out, 
saving many costly and doubtful experiments. Special 
attention is given to heating, ventilation and sanitary ar- 
rangements. It isan admirable contribution to Ameri- 
can architectural literature. We regret to note, however, 
a serious omission, there is no index. 


DiscovrsES oN METHODS. By René 
Descartes. Chicago: The Open 
Court Publishing Company. 1899. 


16ino. Pp. 87. Price 25 cents. 


Descartes’ classical work has been tranelated in French 
and collated with the Latin by John Veitch, LL.D., and 
isan admirable edition for those who wish to know 
something concerning a work by a great philosopher and 
mathematician, 
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Hook and Kye Patent forSale. t’. J. Rappold, Erie, Pa. 


Machine Work of every description. Jobbing and re- 
pairing. ‘The Garvin Machine Co,, 41 Varick St., N. Y. 


Ferracute Machine Co.. Bridgeton. N.J., U.8. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


( Machinery for R.R. contractors, mines, and quar- 
ries, for hoisting, pumping, crushing, excavating, ete. 
new or 2d-hand. Write for list. Willis Shaw. Chicago. 


‘The celebrated ‘* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct ot Kast lésth Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science.” by Geo. M. Hopkins. 
By mail, 34. Munn & Co.. publishers, 361 Broadway, N. Y. 


FREE FACTORY SITES 


To be Donated for Manufacturing Purposes 
at. Erie, Pa. 


One hundred acres, very desirable location, all rail- 
roads, free to factory employing one thousand men. 
Also ten other smaller locations, all central with good 
railroad facilities. Correspondence and inspection so- 
licited. Address Douglas Benson, Secretary Board of 
‘l'rade, Erie, Pa. 

&@” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Buevies 


HINTS TU CORRESPONDEN’SS. 


Names and Address must accompany all letter: 
or no attention will be paid thereto. his is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

uiries not answered in reasonable time should 
blag: eee Correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in thie department. each must take his turn. 

®u yers wishing to purchase any article not advertised 
in our columns wil) be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(7738) A. M. D. asks: 1. In the electro- 


lysis of water about. what per cent of the energy of the 
current iglost in producing heat in the solution? A. 
The heat developed in any circuit by the passage of an 
electric current through that circuit is expressed by 
Joule’s law 
Heat=0°%4 C?Rt. 

in which C isthe number of. amperes, R is the number 
of ohms, and ¢ is the time in seconds. The heat is found 
in calories. 'This equation is derived from the fact proved 
by experiment that one ampere flowing through a con- 
ductor having a resistance of one ohm will develop in 
that conductor 0°24 calories for each second it ows. It 
makes no difference whether the current is decomposing 
water or doing any other work. The heat produced is 
the same. ‘his is the lost energy of an electric current. 
2. How does the heat developed by burning the oxygen 
and hydrogen combined, compare with the original 
energy of the current.? A. The doctrine of the conserva- 
tion of energy requires thatthe heat produced by recom- 
bining the oxygen and hydrogen into water shall exactly 
equal the energy in any other form which may be re- 
qnired to decompose the same quantity of water into its 
constituent. oxygen and hydrogen again. This heat has 
no connection with the heat oz the first query. 


(7739) W. P. asks: I have a 4-ohm tele- 
graph instrument, What number of wire (by A. W. G.) 
and how much must be used to wind it for 20 ohms? 
To change your 4 ohm sounder to make it have 20 ohme, 
you can unwind the wire on it at present and get 4 times 
ag much of the same size to be put on together with that 
which was on the sounder before. If you know the num- 
ber of the wire now on the sounder you can find froma 
wire table the length needed to make l6ohms. This is 
the quantity you need to add to the sounder. 


(7740) A. B. T. asks how the slit is cut 
in the nibs of asteel pen. A. Theslit in steel pens is cut 
in a shear press witb very sharp cutters. 


(7741) A. B. S. asks: 1. Will .small 
hand-power dynamo, as described in ‘Experimental 
Science," furnish power enough forspark, to ignite gas 
io gas engine? A. The hand-power dynamo will give a 
spark which will ignite gas. It will probably serve your 
purpose if driven at ahigh speed. We have recently ad- 
vertised a dynamo especially designed for this work. 2. 
What is a jump spark? A. A jump spark is a spark 
produced by the breaking of an electric circuit, and 
which jumps between two metallic points. 3. Is it nec- 
essary to have iron jar for caustic potash cell as de- 
ecribed in ‘Experimental Science"? A. 'The iron jar ie 
one of the electrodes .in the potash cell. If you use a 
glass cell you will require an iron plate in the liquid asan 
electrode. Since an oldiron pot will answer every pur 
pose it is the cheapest method of putting up the battery. 


(7742) 8. C. asks: 1. How is electricity 
transmitted through the air as is thusdone by the wireless 
telegraphy ° A. The waves produced by an impulse of 
electricity through a wire, fly off from the wire in al] di- 


rections. [f the wires are properly arranged the waves 
may be perceived by a properly constructed apparatus at 
a long distance from their source. 2. How is the record 
of the gramophone made? A. The record of the gramo- 
phone is at first traced upon zinc, and afterwards etched 
into the zinc. This is transferred to hard rubber 
disks such as are used for the instrument. From the 
zinc disks a large number of impressions may be taken. 
3: Of what are the diaphragms of talking machines 
made? A. The diaphragms of talking machines are 
made of thin glass, celluloid or iron. 


(7748) H. W. C. writes: I have a small 
range boiler, galvanized iron, which | use foroxygen tank 
for lantern use. Now the tank is badly corroded inside 
and I wieh to know what kind of paint or varnish would be 
suitable to use that the gas or any dampness carried over 
from wash bottle, would not affect. A. If your oxygen 
tank is badly corroded, you should not use it, since it is 
in danger of bursting under pressure. Asphalt varnish 
is the best substance to use to coat the inside of such a 
tank as a preventative of rust but we do not think it 
would be safe to use paint or varnish of any kind on the 
inner surface of the tank. The better way is to dry 
the oxygen before it enters the tank, since oxygen in 
presence of water will rust iron or steel very rapidly. If 
the gas were passed through calcium chloride after it 
leaves the wash bottle it would enter the tank dry. 


TO INVENTORS 


An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad, enable us tounderstand 
the laws and practice on both continents, and to possess 
unequaled facilities tor procuring patents everywhere 
A synopsis of the patent laws ot the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
631 Broadway. New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


OCTOBER 17, 1899, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents. 


Alarm. See Boiler alarm. 
Amalgamating apparatus, H. 8. Cope...... 
Amalgamation of gold or other ores, apparatus 


635,236 


for the, A. Bargighl.................:ceseeeeceeeee 635,119 
Ammunition, carrier for small arms fixed, T. C. 

COUN Or hee. 5s cscss eaeaaaind se eetesces lemeeeeeonsse 635,145 
Antiseptic device for sound transmitter mouth- 

pieces, G. W. Van Alstine..... . 635,209 
AX or similar tool, J. W. Regon.. - 635,185 
Axle and axle box, Wells & Morrill - 635,066 
Axle box, car, W. 8. G. Baker......... 634,975 


Backstay turning device, R. eee 
Bag tying device. H. T. Knig! 
Ba)l making machine, & He 
Barrel, J. F. Vogt.. 
Bearing, ball, & Millen. - 
Belts, device for utting 
Benzin and homologues, m 
Bicycle, F. P. Bemi 
Bicycle, S. G. Goss.. 
Bicycle driving gear, 
Bicycle Rearing, G. 
Bicycle grip, B. a r. o 
Bicycle bump. D: 
e, F. 


635,193 
635,257 
635,215 
635.212 


nase 


fg 


apapeapeceece 
segs 


Bicycle sadd Be. Ray 910 
Bicycle, spring frame. W. B. Spenc 028 
Billiard and ainingt table, convertible, A.J. pore 635,014 
Blast furnace, M. M. Suppes . 635,157 
Bleaching, H. Hadfield . 635,248 
Boil OF ee Tubular marine boiler. Water tube 
oiler. 
Boiler alarm, automatic, D. H. Hynds.... - 635,016 


Bolt, J: G. Baker.. 
Book, manifolding sales, J. F. Laning. 
Book, pass, T. P. Martin, Jr. 
Boot or shoe top.supporter. G. C. Bemis. 
Boulder depressor, J. L. Towner. 
Box. See Axle box. Feed box. Journal box. 
Tooth powder box. 

Brake. See Wagon brake. 
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Breathing tube, C. Carroll.... ........ce. ses ceeeeees 635,232 
Brick 1n burning, device for recording shrinkage 
MEAT PODL. ies i5. dese csdoes coats ores sees os sles ere 635,023 
Broom holder or rack, R. L. Edwards.............. 634,883 
Bae head case or cover, tooth, H. G. McClos- ea 
OY. och ces ntiel meh Palos See een eens cneeteans soisser ; 
Buckle, wire, J. C. Hyde. 635,167 


Bundle discharging mechanism, J. F. Steward.... 634,964 
Burial casket. lowering device, M. J. Cameron.... 
Burner. See Gas burner. a 

Button and necktie holder, collar, H. Willis. 
Caliper gage, G. M. Van Valkenburg......... 
Calipers, J. H. Smithb................... 
Calipers, inside. EB. N. 
Camera, photographic, T. R. Daiimey er. 
Camera shutter, W. H. Witbam.......... 
Can opener, L. C. Witkowski...... 
Car body bolster, M. S. Shotwell 
Car coupling, C. D. Whiting..... 
Car door, freight, P. G. Minier 
Car, dumping, R. BH. Broyles.............. 
Carbureting apparatus, means for re 
level of liquid in, A. I. Van Vriesland 
Carpet fastener, J. F. Van Wickel, Jr.. 

Carrying apparatus, goods, M. E. Grey 
Cartrid es ells, muchine for makin; 
. Hur 

Case. See Egg case. 
case. Show case. 


Cash carrier, K. Silverburg................0see.eeees 635,153 
Casting aluminum alloys, dams, 
634.904, 635,053, 635,054 
Casting chilled rolls, method of and mould for, cata 
Be Ray Oe cssens hd sai ncids gad ycvewcn sce tee seesess 635,255 
Chair. See Rocking chair. 
Chopper. See Colton: chopper. 
tle ape knife, W. 8S. Jenks 
huc! gutomatic, ‘0. F. Garvey 
arn, B. Dallin......... 0.2.2... + 635,22 
Cigarette machine, pocket, M. Keen............... 633,018 
Cleaner. See Grain cleaner. Tube cleaner. 
Clevis, whiffletree, W. H. Wells.................... 635,926 
Ciuteh., friction, L.. Schmidt. .... ...............085 635, 194 
Coals, ores, ete., centrifugal washing for, P. 
Maurice:.<22s)e0s easiest ee Secctgieac oh scduae 6:34,987 
Cock, safety 24s, H. H. Fassett. .» 638,01 
offee ACKET... 0.0 e eee ee tee cee ne eee . 635. 


Coin bolder and carrier. Henry & Herrmann.. 
Column. band rail, F. R. Brown 
Candiment holder. H. M. Cassidy... 
Connection. adjustable, O. H. Huebel 
Conveyer. portable. W. L. McCabe. 
Copy holder, E. Waldrip... 
Corn husker. T. P. Walter.. 
Cotton chopper and harrow, combined. G. W. & 
WB. TROT... 268. cesses cain Seve Seas aeeaie selec + 635,205 
Coepling. See Car coupling. chill coupling 
Crashing aed arinding mill. J. Dyer. . 
Cultivator, A. H. Shippee... 
Current motor. W. Turner 
Cuspidor, J. Schem inger.. 
Cutter. ee Grass cutter. Vegetable cutter. 
Date holder. Curtis & Marriott... 
Dental too! guard, J. A. Gbolson- 
Dei rick and excavator, G. W. Kin 
Derrick foot block, J. J. Smith 
Digger. See Post hoie « digger. 
Dish washing machine, J. D. Atkinson 
Display apparatus. H. Altshul. 

Diaplay device, D. B. Hart... 
Digtillation of wood. coal, etc. 


EK. Larsen................. 635,260 
Dock construction, V. Wind 635,068 
Door check, C. T. Painter..... 634, 


WMovertisements. 


ORDINARY RATES. 


lnside Page, each insertion. - 75 cents a line 
Back Page. each insertion, - - $1.00 a line 

G2" For sume classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line—about eight 
words per line. ‘I'his notice shows the width of the :ine, 
aud is set in agate type. >mneravings tnay head adver- 
tisem ents at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fullowing week’s issue. 


OOD or METAL WORKERS 


without steam power can save 
time and money by using our 


Foot and Hand PowerMachinery 


SEND FOR CATALOG UES— 


A—Wood-working Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPARY, 
695 Water St., Seneca Falls, N.Y. 


AMERICAN PATENTS.— AN INTER- 


esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
Baye been filed from the beginning down to December 
31. 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers. 
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POWER & FOOT SHAPERS PLANERS DRILLS, 
LATHE SIMAcHiNe ctor ourrits.Ta0ts 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI.O. 


neveRsLP Bar Belt Dressing 


TRADE MARK. 
Itgives a smooth, pliable and adhesive 


surface, and saves Belts, Power and 
Wear of Machinery Beari Also 
ted to Canvas and Rubber Belts 


ada, 
Box of 12 Bars, $3.00, sent on Trial. 


Che White § Bagley Go., 
Worcester, Mass., U.S. AL 


Presses for 
Sub=-Press Work. 


Sub-Presses and 


Five sizes. 


Tools to order. 
(@ Send for Circulars. 


BLAKE & JOHNSON, 
P. O. Box 7, 


WATERBURY, CONN. 


Water Emery 
Tool Grinder 


Has no pumps no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plestin construction, r:ost efficient 
Mm Operation. 

37 Send for catalogue and prices. 

W. F. & JNO. BARNES CO. 

1999 Ruby St., Rockford, III. 


TO) YOUR: FAMILY 
_ AND) FRIENDS)” 


IN, YOUR, 
ALOU 


ONLY “MACHINE USING 
FLAT. SIGNED. 
INDESTRUCTIBLE 
RECORDS. 


PQQ LOE 4G) 


Our Great Admiral writes: 


“Certainly the most entertainin, 
interesting ot instruments. Noth hg a 
tbe sound reproducers of to-day su mar- 
velous as this wonderful discovery. 


— ADMIRAL SCHLEY. 


Designer of the '‘ Columbia,’’ Ameri- 
ca’s Cup Defender, writes: 

“The Gram-o-phone is the best repro- 
ducing machine extant. A never 
failing source of pleasure. 

—HERRESHOFF MANUFACTURING CO. 


SENT ON APPROVAL 


to SUBSCRIBERS to 


SCIENTIFIC AMERICAN. 


On receipt of $5.00, simply as evidence of good faith, we 
wills) hip to any subscriberto the SCIENTIFIC AMERICA N 
our new $18 Gram-o-phone, and six (6) signed, inde- 
structible 50-cent records (total! $21.00), your own or our 
selection, with the privilege of 24 hours’ examination, 
when tbe balance may be paid your express company, or 
returned and your money refunded. 


Special Concession on _To subscribers to Sci- 


ENTIFIC AMERICAN the 

Installment Basis. — Gram-o-phone will, tor 

a@ short time be sold on the installment plan for $19.00; 

00 ca $3.00 a month for fve months: records, as 

wanted, shy cents each. Money refunded, less express 

charges, if instrument is not satisfactory and is re- 
turned immediately. 


FOR SALE EVERYWHERE. 


National Gram-o-phone Corpuration, 
Broadway and 18th Street, New York. 


BRANCHES: 
BOSTON, * -  1%8 Tremont Street. 
PROVIDENCE, . 457 Weatminater Strect. 


PHTTABELENTA, ; 
CHICAGO, . 


- 18 North Ninth Street. 

aos 161 State Street. 
CLEVELAND, . + Colonial Arcade. 
CINCINNATI, 21 and 28 Went Fifth Street. 


SHERMAN OLAY 00., San Francisco, Cal., 
Pacific Const ‘Agente. wal 


© 1899 SCIENTIFIC AMERICAN, INC. 


Dredge, L. W. Bates. 

Dredging machinery, lL. W. Bates.. 
Dredging machinery, Rix & Donahoo. 
Drier. M. A. Sutherland............... 
Dry ing kiln, ¥F. D. Cummer. Z 
Drying kiln, G. W. Sharer... .......-... = 
Dye. black sulfur Kirchhoff & Tansemann, 


Educatioral appliance, A. Perry 
Egg case, knockdown, F. KE. Renick... 


Electric heater, E. E. Gold 
Klectric meter, EK. Thomson................2....000+ 
Klectric motor for driving motor carriages. 
winches, etc., H. W. Headland: 
Electric motor frame, E. C. Mo 
Electric motors, regulating, M. 


‘A A. Kubiersch- 
Electrically illuminated devices, mec hanism for, 
J. S. Richardson et al. ........cccccceesececeseees 
Electrician’s tool, J. N. Baggett................e0ee 634,862 
Elevator. See Hay elevator. 
Elevator safety appliance, S. B. Trap.............. 
End gate, J. C. Butier................008 
End gate, wagon. H. Monroe. 
Engine. See Expansion engine. 
Engine vaporizer, gas, W. Hay. 
Engine stopping system, atean. Porton & Rey- 
nolds 
Envelop fastener. C. P. ‘Schachman: - 
Envelop machine, J. West. 
Excavator, G. W. King..... 
Excelsior cutting machine, 
Expansion engine. rotary, G. ‘L. Van Gink. 
Fasteners for gloves, etc., die for shaping 
attaching socket members of, W. S. Richard- 


son..... 188 
Fastening d 635,077 
Faucet, measuring, J. J. Kennelly. 635,256 
Faucet register, measuring, J. Ro: 635,189 


Feed box, A.Calboun............. 
Feed trough, W. H. Wellsteed... 
Feed water apparatus, J. S. Carter 


BSB 


Feed water heater, H. Fellenbaum................ 
M. Chappell. 


Feed water regulator, automatic, F. 
File, invoice, E. Cross... 
Filter, R. H. Martin.. 


£88 
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Filter apparatus, C. H. Loew. . 634, 
Filter, water, C. Salzberger...............65 ~ 635,190 
Firearm, recoil operated, Roth & Krnka. . 634,913 
Fire escape, ‘E. T CDTISt .....ccecsseseeeee + 6,35,235 
Fire escape and scaffold holder, C. E. Ely. . 635,038 
Floor foot shield, W. F. Putnam.. 634,956 
Fluids or gases under pressure, controlling n mee ob. we 

anism for, C. Cummings .. + 635,127 
Fodder cutting machine, R. M. Dyer. +» 634,939 
Fomentations, press for preparing, M <3. “Smith, 635,200 
Forges, means fur heating applicable to, H. B. 

Rohde ats Rialto mi Nest eanns tuwaue she eesueesies os 635,229 

role Till, A. S. Hopkins. wees 634,943 
Wumigator, ‘1°. H. MeDonald.....00000 III 634,990 
Furnace. See Blast furnace. 
Furnace for annealing, baking, etc. W. E. 

SAUNGSTS 2. 6 os. sa woes eens or aee vac te tbe sesso eelee 635,025 
Furnace reversing valve, regenerative, H. T. 

Newel licstih lic Voces cencs casas dea taseaevsetes 634. 
Gage. See Caliper gage. 
Game, flag. H. W oodhead.. 


Game, parlor, R. Pike........... 
Gas burner. incandescent, B. Barg 634,863 
Gas generating apparatus, acetylene, C. M. Kemp 634,945 


Gas generator, acetylene, O. Boettcher.......... . 634,869 
Gas generator, acetylene, S. J. Taylor.. +++ 635,029 
Gas generator, acetylene, F. S. Wood.. 635,086 


Gas lighter, electric, G. O. Lentschat... 
Gas machine, acetyiene, L. E. Corwin.. 
Gasolene fixture, J. H. Peden 
Gate. See End gate. Waste gate. 
Gate, E. EK. Hanken...... 
Gear casing, M. T. Reeve 
Gears, swinging shelf for, J. F) 
Generator. See Gas generator. 
tor. 
Gin saw summer, | . C. Shrader... 
Glass cutting machine, C. E. Mai 
Glass manufacturing apparatus, 
ShOrtle.. .- 2... ssc ceseccect ees anes 
Glove, M. A. Perlinsky... f 
Gold or silver ores, treating, J. Smith........... .. 
Governing mechanism for internal combustion 
engines, G. L. Woodworth. 
Grain cleaner, T. M. Bales. 
Grain header, J. C. Ly neh 
Grapple, Reimer & Olsen. 
Grass cutter, C. Kieser. 
Grate, R. Goll........ 3 
Guard rail, W. Morrisey.. 
Gun telescope attachment, Von Kretschmar & 
Vollmer. 
Hammock and elevator, J. 
Handkerchief holder, F. W. Bostrom 
Hanger device for supporting boarding or plank. 
ing on iron girders, A. Bremer.................- 635,122 
Harness loop bushing, J. N. Phillips............... 635,022 
Harrow seeding attachment, disk, Rogers & 


St 


Kennedy iis ic. dice sv cocctoce couse ecauese deneecesses 634, 
Harrow tooth fastening, .J. C. Tunnicliff +» 685,111 
Harvester, bean, T. I’. Brown... - 634,873 
Harvester, pea, W. G. St. John.. 635,064 


Hat rack and advertising device. locking, B. F. 
Childress...........ccecee cee eee eee 
Haweer indicator, J. A. Varnu m. 
Hay carrier, W. Touden-.. esate 
Hay carrier stop, W. Louden. 
Hay elevator, J. D. Swacick.. 
Heater. See Electric heater. Feed water heater. 
Tank heater. 
Heating system, air, H. I.. Goodwin. 
Heel, suoe, B. Rumsey 
Hoisting machine. etc 
able, W. D. Weir.. 
Horseshoe, E. A. Frydeniu 
Hub for vehicle wheels. re: 
mont 
Hydrocarbon oil bu 
Igniting device, C. F. P. Stendebach 
Incandescent bodies, mManufacturin, 


Koc 
Indicator. See Hawser indicator. Speed indicae 
tor. 
Insufflator, EB. T. JODNSON............ cece sce e eee 634,982 
insulated handle for electrical apparatus, J. J. 


Bon dro Senneterre reenter eniinrne eh 635,006 
Jack. See Lifting jack. 
Jar closer Or opener, L. LOOK... .........0--sseeeeees 635,049 
Joint. See Rail ail joint. Telegraph wire joint. 
Journal box, E Bronner.............000eceeeeeee 635,123 
Kiln. See Drying kiln. 
Knife. See Chopping knife. 
Label affixing machine, J. & D. D. A. Outcalt..... 635,108 
Lamp, electric incandescent W. J. Phelps. . 635, 


Lamp, street, D. S. R 
Land roller, J. 8. Corbin 


Last for boots or shoes, adjustable, G. C. Bemis.. 55 
Lasting machine, A. W. Eaton.. seeeee 635,129 
Lathe for turning balls, C. A. Hirth. -. 634,981 
Letter, sewn, R. G. Lake........ -. 635,108 
life preser ver, Z. C. Angevine .. 635, 


Lifting jack, T. Maxon 
Lightning ar arrester for electric circuits, se Cc. 


Liquid met 


Lithographic ress registering frame, W. Sabel.. 635,061 

lubricator. Piston lubricator. 

Magneto-electric machine, E. B. Cutten........... 635,276 

Marble, manufacture of artificial, J. E. Summers 635,005 

Marking sheep, etc., apparatus for, Renner & 
Boyens. ... 685, 

Match box roachine, F. A. Marshall? . 635,142 


Measuring and cutting goods from rolls, mac! ine 
for, F. H. Bascom 

Measuring apparatus, EK. Smreker 

Measuring instrument, electrical, 

Meter. See Electric meter Liquid meter. 

Mill. See Crushing and grinding mill. 


Fulling 


mill. Stamp mill. 
Mining machine. E. H. Mills . 635,174 
Mop head, C. M. Williams. . 635,216 


Motor. See Current motor. 
tary steam motor. Turbine motor. 


Mucilage holder. C. W. Taylor.... 635.204 
Music leaf turning apparatus. W. 995, 
Musical instrument, I. H. Sapp. 3,192 
Musical instruments, self play: 

for. T. P. Brown........... .. . 634,872 
Nailing machine, ms ¥;; Penrod 635.181 
Necktie retainer, G Quick. . 634.457 
Nipple holder, T. Borcher. . 635,2265 
Nut lock, W. P. Fink...... ........ 5.040 
Optical apparatus. W. Scantlebury.. 635.027 
Ore, treating. D. O’Keefe.......... 635,056 
Oven door, baker’s. W. Neuhs.... 635,075 
Paper bag machine, eee & Mortson 635.090 
Paper making machine, F.J. Marshall.. 635.266 
Paper pulp straining apparatus, J. White... 634.929 
Paring and coring machine, W. H. Bouteil (re: 

ISSUE) 6 nee ieee cect soon e cenee nes Saseeess 11.777 
Pavement, cement. concrete, J. H. Amies . 635,221 
Pearake, V.C. Devilliers. . : 210 


Phonograph, G. Bettini.. 

E Hotochromoscone or photochromoscope camera, 
GS TV CBis. cca cs cs ie cae eccee sascckcoaseagee oe 

Piers or dams, constructing, H. C. W. Weyhe. 

Pin, F. B. Hay 

Piston lubricator, A. Winton... 


(Continued on page 286.) 
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Change Your 
Occupation 


You can qualify 
yourself for 5 better position 
and a successfol career 


Without Loss of 


Present Salary 
‘We guarantee to make you & 
Mechanical or Architectural Drafts- 
man, Commercial Correspondent, 


Stenographer or Book-keeper, etc. 
The terms of payment are within your 
reach, no matter how small yoursalary. 


rite and statethe subject you wish 
to stady, and let us advise you. 


The International Correspondence Schools, 
Box 942. Seranton, Pa., U. 8. de 


Ibs., speed 1,4 . ht 10 
incbes. Nospark coil required with 
either. Send 2c.stamp for illus. cat- 
alogue. ELBRIDGE ELECTRICAL 
MFG. CO., Elbridge, N. Y., U.S.A. 


If You Want the Best Lathe and Drill 


GHUGKS 


BUY 
WESTCOTT’S 
Stronges 
Grip, Great. 
est « Capacity \ 
and Durabil- 
ity, Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y., U.S. A. 
or catalogue in English, French, Spanish or German. 
IRST PRIZE AT COLUMBIAN EX POSITION, 1893. 
Queen Transits and Levels 
High Grade Instruments with the Latest Improvements. 
160 page En- =m 240 page Math- 
ineerin | Q ematical Cata- 
atalogueon THE UEEN logue on ap- 
application. plication. 
ENGINEERS’ AND DRAFTSMEN’S SUPPLIES. 
UEEN & co Ortical and Scientific 
a e«y Instrument Works, 
69 Fifth Ave., New York. 1010 Chestnut St., Phila. 
7 ’ 
ARMSTRONG’S PIPE THREADING 
: Of —AND— 
. ‘ms CUTTING-OFF MACHINES 
Both Hand and Power. 
Sizes 1 to 6 inches, 
Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
E universally acknowledged to be 
THE BEST. (Send forcatalog. 
== THE ARMSTRONG MFG. CO. 
Bridgeport. Conn. 
THE EUREKA CLIP 
The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 


“SON 9218 


and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactur ed by Consolidated Safety 
Pin Co., Box 121, Bloomfield, N. J. 


THE ELECTRIC HEATER.—A VALU- 


able paper, with working drawings of various forms of 
the electrical beaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. SCIEN- 
TIFIC AMERICAN SUPPLEMENT 1112. Price 0 cents. 
For sale by Munn & Co. and all newsdealers. 


0900000000009000000000000000 
$_INSIDE MICROMETER. 


© For close 

é} internal 
measure- 

@ ments. 

© Reads in thousandths. Capacity 2% in. to 10in, 

@ “ith five rods, Price $2.00. _ 

°@ @™ Catalogue of Fine Tools free. 


STHE-STARRETT £2: Athol, UAS%. 


. SAe 
0990 O0069000000009066000 6008 


@ 
4 
2 
e 
2 
eS 
4 
2 
°e 


% : 


XK — —— 
aS “PERFECTION AIR MATTRESS 


FOR SPORTSMEN 


hunting, fishing, camping or yachting. May be laid’ on 
‘ound or deck insuring a comfortable bed, free from 
lampness. When deflated, rolls small and can be pack- 
ed in grip. ‘Weight 10 to 15 lbs., according to size. 
These mattresses afford Sreat comfort to invalids and 
bedridden patients. Largely used by U. 8S. Government 
and by sportsmen throughout the world. Catalogue free 


MECHANICAL FABRIC CO., 


PROVIDENCE, R. I. 


A Marvelous Machine! 


Watcb the wonderful work 
done by our Apex Nipple 
and Pipe Mill Machine. 
Threads nipples of all sizes. 
So swiveied that it can be 
reversed a nd pipe cut offclose 
ise can be o: - 


is in motion. 


. THE MERRELL 
FG. CO., 501 Curtiss 
treet, Tole lo, Ohio. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 123-6 
Price10 cents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 


spend thousands 
on coal bills—but how mach 
to save the steam? Want to know 
more about it ?—Ask for our book- 


let ““—H” on the HEINTZ STEAM TRAP. 
WILLIAM S. HAINES CO., 


136 South Fourth St., Philadeiphia, Pa. © 


Planisphere, FE. A. Osse.................22.5 . 635,268 
Planter and fertilizer distributer, seed. . 

WeNGCT.. isieiss ic eeieceis cesses ey eens 635,094 
Planter, check row, A. Greer...... . 635,134 
Planter, cotton seed, Sayre & Little 634,914 
Planter, potato. W. O*Neill + 685,057 
Plastic materials, press for forming articles from, 

W. E. Saunders...............00000s . 635,026 
Plow, A. J. Gunter......... 635.247 


Pocket case, G. Rebmann... 
Poke, animal, KE. P. Hoard.... 
Pole straightener, T. H. McCauley..... 
Popcorn moulding machine, Fk. Kennedy 
Popcorn moulding machine, J. McEwen. 
Post hole digger. C. l.. Monroe 
Pot. See Coffee pot. ‘l'ea or coffee pot. 

Press, C. C. Small... ...cc sce ccecccccccceccecesscesenes 
Press. Sumner & Webber. .... 
Printing film holder, F. Bank..... 
Propeller blade. screw, J. Glover .. 
Propelling vessels, etc.. means for, B. Brown. 
Pulverizer, W. M. Wheildon 


Puiverizer feeding device, W. M. Wheildon 635,112 
Pulverizer feeding device, W. M. Wheildon...... bay 
635,2 


Pump and motor, combined, N. A. Christensen, 6: 
Pump cut-off, automatic, C. O. Lange.... aa 
Push button, A. C. Meier Sas ne 
Push button and tire alarm, combination, Guth- 
rie & Underwood.............ece cece 

Puzzle, W. . Homman 
Rack. See Hat rack. 
Racks:Ci Be Perry oii iissico be s's08sa sis Yaeos wwe dalce vie 
Rail joint, G. A. Weber.......... 
Railway, electric, L. D. Howard.. 2 
Railway spike. J. R. Kunzelman.................006 634,985 
Railway switch tongue rail, Martin & Price-Wil- 

TAMIB S325 55 lee sae lanes 
Railway tie, A. Dixon.. 
Railway track bumper, 
Rake. See Pea rake. 
Reamer, under, M. Hall..... 
Recorder. See Time recorder. 
Refrigerator case, G. L. Benson...............0000+ 


, 634.940 
» 635,251 


+» 634,941 
634,868 


Register. See Faucet register. Telephone call 
register. 

Regulator. See Feed water regulator. 

Reversing mechanism, S. Logan........ - 685,073 

Rock drilling apparatus, Scott & Go 680,271 


Rocking chair, spring, A. H. Ordway... +. BAITY 
Roller. See Land roller. Shade roller. 
Rotary steam motor or engine, A. Wahle.......... 634,969 
Rubber from vulcanized rubber waste, reclaim- 
ing. A. H..Mark8. oe. soscc ce cteses aves Jig wees 635,141 
Sand screen or strainer for fluids, P. Mueller..... 634.953 
Sausages, etc., machine for slicing German, W. 
As, Vian: Berkel. 3.00.00 cigs tao an sew aetieenawe ses « 635,225 
635,107 
635,272 


Saw peeecoment edging or ripping, E. C. Mer. 
SHOMS ances cous se ob ees vosie ses Peat ote, wee ee Me hatess 

Screen, See Sand screen. 

Screw cutting tool. E. H. Williams................. 

Screw machine attachment, Sandstrom & Bom- 


MOR Ac de uissla sista Sie SoeoaG wee cise Aenea state 635,147 
Seat. See Stool seat. 
Sewing machine folding seat,G. Hamlin.......... 634,€89 
Sewing machine hemstitch, J. Walker............. 634,970 
Sewing machine quilting frame, O. R F. Whit- 

(Ca or Eater nT Cee aan 634,930 
Sewing machine shuttles, bobbin base retainer 

for, J. Diehl............ Wiassr eter arash a volase atshensusieteha oes 635,142 
Shade cord tightener, window, E. F. Meagher 533.106 


Shade roller, S. J. Edmiston....................0.005 
Shank stiffener moulding machine. E. H. Taylor. 638. 
Shoe, etc., fastener, H. G. Price............... 266+ 5 
Shoe valve, ventilated, J. E. Kennedy......... . 685 
Show case, combination, Sanger & Shumate 
Show or display card or label, G. Henckel... ae 
Sign, Jluminated. Sullivan & O’Connor............ 
Signaling circuits, means for testing, 
Bang y iiiscssidss cae ee dese Sn taht aeeseceueaueT 
Singletree, J. M. McManus.............. 
Simgletree attachment, W. F. Mooney. 
Skylight, H. J. Murat.... 
Sleeve or cuff protector, 
Sleigh, H. P. Jensen..... 
Slicing machine. W. H. 
Smoking tube, J. M. Eder 
Soap. introducing vola' 
chaaf.... . 


Soldering can bod 


Sole, shoe, W. B. Arnold 635,118 
Sound recording and rep 
Johnson 


634,944 


Sprayer, D. B. Smith. 
Sprinkler, W.H. Miller. 
Sprinkler head, W.H. Miller. 
Square, draughtsmen’s, W. W. Macfarren 
Stall chain fastening, R. Irving.......... 
Stamp affixing device, C. S. Sundstrom 
Stamp and recorder, ticket, C. Nigro... 
Stamp mill, W. H. Lioyd............ 
Steam generator, C. H. Kenney 
Steam generator, internal combustion, A. A 
Fessler : 
Steam trap, T. J. Kieley... wediuew eoeeces 
Sterilizing, cooling, or heating liquids. machine 
for, J.C. Miller........ shonita asa u ke eacde cage 
Stirrup straps, holder or buckle for, O. K. Burn- 


AID hats sole o's at oe Ser ete Me eisinc oo Ss aa coieaeiitese vse sts 
Stitch separating and indenting machine, J. B. 


Hadaway................ .. 635,015 
Stone divider, artificial, B. F. Gregory. 635,096 
Stone dressing machine, T. A. Currie. 634,938 
Stool seat, G. H. Chance.. 685,2% 
Stop mechanism. D. Mills. 635.267 
Stop, safety, J. Baggaley Lees) -» 635, 
Stoves, etc., removable grate for cooking. A. K. 

Beckwith e. 2 kc cacao eeoces bese yee os ones whee 634,867 


ler. 
Street sweeper, E. J. Smith....... 
Strip cutting machine, G. A. Ensign... 
Sulfid ores, treating refractory, F. Ellershausen. 
Surgical bandages, machine for making and wind- 

ing, P. C. West 
Swaging tool, I. W. Price. 
Swing, W. S. Young 
Switch operating mechanism, F. C. 
Switch signaling device. Fearon & Bradley 
Switching apparatus, A. T. Brown. 
Table. See Billiard and dining tab 
Table leg fastening, W. H. Merritt 
Tank beater, J. H. Benney... 
Tea or coffee pot, A. J. Ave 
Telegraph wire joint, T. D. 
Telephone antiseptic and germicide att 


AB WOOlf. sec col nsid lores sees. 634.933 
Telepbonic apparatus, G. L. Anders. 635,008 
Telephone call register, J. Shannon... 635,195 


Telephone directory, automatic, J. B. Neuen- 


GOTT ois scien. cae es cieais’s Sa varclerale 634.99 

Tellurian, R. Mowery. rs 635,175 
Theatrical appliance. J. R. Grismer 635.043 
Thermostat, G. F. Richardson..... 634.911 
Thill coupling, T. E. Piper....... ........eeeeeeeeeee 635.1 
Tie. See Railway tie. 
Time check, H. King.............cecsecceeeeeeeee cue 634.983 
Time recorder. workman’s. W. li. Witham........ 634.971 
Tire inflating apparatus, bicycle, Ray & Paine.... 634,958 
‘Tire, pneumatic, B F. Taylor ? ~-. 634,920 
Tire. wheel, McKinnon & Pringle............. 4 


Tires, manufacturing cellular, W. F. Beasley 
Tobacco cutting machine, Levy & Himoff.... 
Tobacco granulating machine, N. P. Perkins. 


Tongue supporting device, C. A. Baker..... 634,974 
Too), combination, G. S. Adams....... 635,220 
‘tooth powder box, I. Hawley.. 635,18 
Yop. aerial, A. L. Platt 3 


Top and mechanism for spinning same, J. L. 
Kornick a 
Toy marble projector, J. Heyer 
Toy pistol, D. Shields........ .. 
Traction wheel, C. Groseclose.... 
Trap. See Steam trap. 
Trolley wheel, J. H. & G. H. Lester................ 
Trough. See Feed trough. 
Truck: CAP Buck. f..85 sho s0 sed weal tele aides Css sesieis 
Truck, car, W. S.G 
Truck, car, L. A. 
Truck, car, G. W. Scott... 
Truck, pv otal car,G. M. Bril 
Tube. See Breathing tube. Smoking tube. 
‘Tube cleaner, W. S. Elliott................6 
Tubular marine boiler. I. Siebert. 
Tucking, ruffed, W. Bowden.. 
Turbine motor. W. S. Elliott 
Typewriting machine, O. F. 
Typewriting machine, J. B. 
Upholstering machine. H. 
Upper stretching machine, 
Uterine battery, C. H. L. 8 
Valve, Meehan & Gray 
Valve. H. H. Wheeler 
Valve. etc.. combined 
Leidenroth........ 
Valve. double throttl u 
Valve for gasolene engines, oil, A. 
Valve mechanism, air brake, E. G. 
Valve, safety, F. Schreidt. 
Valve, slide. C. C. Egbert.. 
Vegetable cutter, G. W. Cook. 
Vehicle body, F. Menzer.................-. 
Vehicle driving gear, motor, L. Mathieu... 
Vehicle running gear, C. A. McNaughton 
Vehicle wheel, R. L. Breth 
Veil fastener, M. H. Carter 


(Cuntinusd on page $87) 


2 634,878 


Cannot be measured by dollars. Time lost can never 


be regained. 


he 


Ruby Jeweled Elgin Watch 


has for over a third of a century been the 
recognized leader for accuracy, endurance and 


truthful time telling. 
The World’s Standard. 


A mechanical wonder, Elgin Watches are sold by 


Jewelers everywhere. An 


Igin watch always has 


the word “Elgin” engraved on the works—fully 


guaranteed. Ournew 


This beats Wind, Steam, or Horse Power. 
We offerthe WEBSTER 2 actual horse power 


GAS ENGINE 


am for 8160, less 10 per cent discount for cash. Built 
on interchangeable plan Built of best material. 
Made 1n lots of 100 therefore we can make the price. 
Boxed tor shipment. weight s0u Ibs. Made for Gas 
or Gasoline. Aleo Horizontal Engines, 4 to 30 bp. 


WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 
_ Eastern Branch: 38-D Dey Street, New York Cit; 
fe Southern Agents: Boland & Gachwind Co., Ltd. 

3 i So. Peter and Lafayette Sts.. New Orleans, La. 


TAKE AN OLDS 


Gas or Gasoline Engine, put it 
on yourwork andir 2 
itdoesnot fulfill our 
claims and satisfy 

ou that there is no 

etter engine on the 
market, send it back 
without expense to 2 
you. Our electric & = 
tube igniters are un- 
surpassed. Our self 
contained engines are most convenient. Free illus. cata. 
Olds Gasoline Engine Works, Box 418, Lansing, Mich. 


“WOLVERINE” GAS «’° GASOLINE 


ENGINES STATJONARY 
sand ARINE. 
The ** Wolverine ”’ 1s the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer. Abso- 
| utely safe. Manufact’d by 


WOLVERINE MOTOR WORKS, 
12 Huron Street, 
GRAND RAPIDS, MICH. 


Write for Spe- 
| Catalogue 


cia’ 


Perform the combined work of Horizon- 
tal Spindle Milling Machines, Ver- 
tical spind e Milling Machines, and 
in addition, cut at all angles. They are 
invaluable for all kinds of tool, gauge and 
| fixture work, die work and for general 
manufacturing. They save time, cutters 
and fixtures. 


WALTHAM WATCH TOOL CO., 
Springfield, Mass. 


THE IMPROVED 


MARINE ENGINE 


Weare the oldest builders and 
‘uarantee superiority. ‘Iwo cy- 
inders in one casting. Occupies 
less space and weighs less for its 
power than any. engine 
made. Can be used wher- 
ever power is required. 
Either stationary or ma- 
rine. No fire, no heat, no 
smoke. No licensed engin- 
eer required. Send for cat. 


SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 


ELECTRIC AUTOMOBILES. 


Price TORPEDO BOATS, 
'$8,50 LOCOMOTIVES, 
ELECTRIC 

RAILWAYS, 


from $3.50 up. 
DYNAMOS, 
MOTORS, 
GAS ENGINES. 


t Send for 
Catalogue B. 


THE CARLISLE & FINCH CO., Sixth St., Cincinnati, 0. 


Powerful, Responsive, Durable and Efficient. 
: — © 


REEVES’”’ 
Variable Speed Counter Shaft 


for securing any speed without change of belt 

or loss of time. Specially adapted for al) 

; Kinds of_experimental machinery, Printing 
Presses, Motor Carriages, Ironworking Tools, 

Woodworking Machinery, or any and all ma- 

chines requiring a chanxe of speed or feed. 

4" Send for handsomely illustrated 
Catalogue ** S. A.” free. 


' REEVES PULLEY CO. Columbus, Ind., U.S. A. 
THE TIN PLATE INDUSTRY IN THE 


United States.—An interesting paper, showing the ex- 
traordinary development. of the tin plate industry in 
this country, and the serious competition into which it 
is now entering with the British industry. With 18 illus- 
trations. Contained in SCIENTIFIC AMERICAN SU PPLE- 
MENT, Nos. 1019, 1020, 1021. 1022 and 1023. 
Price 10 cents each, or 50 cents for the series. ‘T’o be had 
at this office and from alj newsdealers. 


E MACHINE WORKS 


DEFIANCE. OHIO.U.S.A. 
S= BUILDERS OF 


“HUB, SPOKE; 
WHEEL, BENDING, 


WAGON, CARRIAGE | 


+<—— 


| 


AND HOOP 
MACHINERY. | 


SEND FOR CATALOGUE, 


PATENT SPOKE DRIVER 


e ooklet, freetoall who write, 
will interest you. 


PATENT 


reowey T RACK 


Parlor, Barn and 
Fire Door Hangers 
» All Styles. 
Latest Improvements. 
&®” Send for Book. 
Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 


ACETYLENE APPARATUS 


Acetylene numberof the SCIENTIFIC AMERICAN SUP- 
PLEMENT, describing. with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic !antern. ‘Tbe new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on thissubject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway New York. 


The utmost precision 
in grinding cups and 
cones for Automobiles 
and Bicycles is obtain. 
ed by using the 


NEW 
““RIVETT”’ 
PATENT GRINDERS. 


For particulars and catalogue, address 
FANEUIL WATCH TOOL CO., 
Bricuton, Boston, Mass. 
Makers of the Celebrated “ Rivett” 


You USE GRINDSTONES ? 


Lf so, we can suppiy you. Alli sizes 
,mounted and unmounted, always 

keptin stock. Remember, we make a 
* eesTanE NOLL specialtyof selecting stones for all spe- 
\ cial purposes. % Ask for catalogue 


A The CLEVELAND STONE CoO. 
= 2d Floor, Wilshire, Cleveland, 0. 


ROCK DRILLS 
AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 


Sena for Catalogue. 100 Broadway, New York. 


THE FORBES 
PATENT DIE STOCKS. 


Two and three inch pipe can 

‘ / be threaded by a boy using 
only one hand on a crank. 

\ 2 ——— G2 Send for illustrated catalogue 

No. 30 Hand Machine. CURTIS & CURTIS, 

Range 4to2"'R.&L. 6 Garden St., Bridgeport, Conn. 


Hold Your Scarf_*» 
~ 


with the Improved Wash- 
burne Patent Scarf Fast- 
ener. Useful also for fasten- 
ing papers or any articles. 10 
cents each, by mail. Hose ¥ 
“a Supporters that do not bind g 

the le; . 


nor injure the fabric. 


THE “‘HOCCSON”’ 


| POCKET TIME STAMP 


Prints Year, Month, Day, Hour and Min- 
ute. Correctly timing every act. opera- 
tion or transaction. Watchman and Em- 
pores. register, genera) time and check 
system, an absolute necessity in every 
business. Air cushion base. Operated 
without pounding. Complete with die 
and ink ready for use. [2 ~ Guaranteed 
for perfect work and correct time, ormoney 
refunded. 27 Thames St., N. Y. 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it wil) 
work as well as a $125 balance. ‘T'he article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


Si CARDS, ete. 


wi 72 
Circular or small Newspaper Preas 
$18. Typesetting easy. Money 


maker or saver. Send stamp for catalogue, presses, type, 
paper,etc. THE PRESS CO., Meriden. Conn. 


= Planning the New flome 


Anyone contemplating the building of a new home will find the 


‘Building Edition of the Scientific American 


of peculiar and absorbing interest. This ricles ant suenesto is 


issued monthly, and contains practical articles a 


price to the intendin, 
a single copy, or $2. 


builder. 
for annuat subscription. 


‘MUNN & CO., Publishers, 361 Broadway, New York. 


© 1899 SCIENTIFIC AMERICAN, INC. 


suggestions 
on modern house building, together with a seriés of splendid 
lates, showing perspective Views and floor plans of the most. up- 
| to-date modern dwellings, estimated cost, etc. A sirgie issue of 
this handsome periodical! is often worth the year’s subscription 
Write to-day and send 25 cen 


for 


OcTOBER 28, 1899. 


Scientific American. 


Founded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


(2 Our New and Revised Catalogue of Practical and 
Scientific Books, 92 pages, 8vo., complete to Oct. 1, 1899, 
and our other Catalogves and Circulars, the whole 
covering every branch of Science applied to the Arts 
sent free and free of p: stage tu any one in any part ut 
the wurid who will furnish his address. 


CAN I BECOME AN 


ELECTRICIAN ? 


E¥er can. Weteach ELECTRICAL 

NGINEERING atyour home by mail 

at a cost within the reach of anyone. No 

matter where you live. if you can read and 

write, we guaranteeto teach you thorough- 

Wy. Our I nstitute is endorsed by ‘Thomas 

- Edison, and other prominent men of 

the coun ry. We teach also Mechanical 

. Fogineering, Mechanical Drawing, 

Te exraphy, Telephony, X-Rays, 

Electro-Therapeatics, Electro- 

Chemistry, Electric Mining, etc.. by 

mail, Write for our free illustrated 

book (120 Pages). State subject you wish 

to study. he Electrical Engineer 
Veonsider the fGdvical Exagimare Yasttatna, LUStitute ot 


Correspond- 
nares ty Myers CW ow Mare ence Instruce 


1 be of pital Dealurts Tore ube duncan tlOD, 


Eleaircal educator 7 120-122 Liberty St., 
0. Edceomas 


Dept.A, New York 
Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 


Thoroughly revised, rewritten and much enlarged by 
EDWIN KR. KELLER. M.E.,and CLAYTON W. PIKE, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent improvements in 
the Steam Fngine and giving full instructions for the 


CARE and MANAGEMENT of an ELECTRICAL PLANT. 


Nearly 900 pages, 525 illustrations, over 700 main sub- 
jects, 222 tables, and 64 questions most likely to be 
asked when under examina tion before being licensed as 


an engineer. 
Full leather, gilt edges ocketbook style, $3.50. 
DAVID McKAY, Publisher, . 
Send for Circular. 1022 Market St., Philadelphia, Pa. 


‘“American-Hunnings”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be used ononeline. [Send 
for catalogue ‘“‘S. A.” 


AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, III. 


Buy Telephones 


THAT ARE GOOD--NOT ** CHEAP THINGS.”’ 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
teeand instruroents are both good. 


WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St.. Chicago. 

Largest Manufacturers of Telephones 

exclus vely in the United States. 


JUST PUBLISHED. 


Mechanical Movements 


POWERS, DEVICES AND APPLIANCES. 
By GARDNER D. HISCOX, M. E. 
Author of “Gas, Gasoline and Oil Engines.” 


Large 8vo. 402 Pages. 1649 Iflustrations, 
with Descriptive Text. PRICE, $3.00. 


A dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and expjan- 
atory text. Thisi3 a new work on illustrated mechanics. 
mechanical movements, devices, and appliances, cover- 
ing nearly the whole range of the practical and inven- 
tive field, forthe use of Mechanics, Inventors, Engineers, 
Draughtsmen, and all others interested in sny way in 


Mechanics. 
—SECTIONS.— 


Mechanical Powers.— Weizhts, Revolution of 
Forces, Pressures, Levers, Pulleys, Tackle, etc. 

Transmission of Power. — Ropes, Beits, Fric 
tion Gear, Spur, Bevel, and Screw Gear, etc. 

Measurement of Power.—Speed. Pressure, 
Weight, Numbers Quanti‘ies, and Appliances. 

Steam Power-—Boilers and Adjnncts.— 
Fingines, Valves and Valve Gear. Paralle] Motion 
Gear, Governors and Engine Devices, Rotary 
Engines, Oscillating Engines. 

Steam Appliances. -Injectors, Steam Pumps, 
Condensers, Separators, ‘'raps and Valves. | 

Motive Power—Gas and Gasoline Engines. 
—Valve Gear and Appliances, Connecting Rods 
and Heads. 4 

Hydraulic Power and Devices. _Water 
Wheels, Turbines, Governors, Impact. Wheels, 
Pumps, Rotary Pumps, Siphons, ater Lifts, 
Ejectors, Water Rams, Meters, Indicators, Pres- 
sure Regulators, Valves, Pipe Joints. Filters, etc. 

Air Power Appliances.—Wind Mills, Bel- 
lows, Biowers, Air Compressors, Compressed .\ir 
Tools, Motors, Air Water Lifts, Blow Pipes, etc. 

Electric Power and Construction. —Gecera- 
tors, Motors, Wiring, Controlling and Measur- 
ing, Lighting, Electric Furnaces. Fans, Search 
Light and Filectric Appliances. 

Navigation and Roads. - Vessels, Sails, Rope 
Krots, Paddle Wheels, Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages, Tricycies, 
Bicycles, and Motor Adjuncts 
earing.—Racks and Pinions, Spiral, Elliptical, 
and Worm Gear, Differential and Stop Motion 
Gear, fpicyclical and Planetary Trains, * Fergu- 
son’s” Paradox. _ a" ‘ 

Motion and Devices Controlling Motion. 
—Ratchets and Pawls, Cams, Cranks. (ntermit- 
tent and Stop Motions, Wipers, Volute Cams, 
Variable Cranks, Universal Shaft Couplings, 
Gyroscope, etc. 

Horological. — Clock and Watch Movements 
and Devices. : ;: 

Mining. — uarrying, Ventilation. Hoisting, 
Conveying, ulverizing, Separating, Roasting. 
Excavating, and Dredging. 

Mill and Factory App iances,—Hangers, Shaft 
Bearings, Ball Bearings, Steps, Couplings, Uni- 
versa] and Flexible Couplings. Ciutches, Speed 
Gears, Shop Tools, Screw Threads, Hoists, 
Machines, Textile Appliances, etc. 

Construction and Devices.—Mixing, Testing, 
Stump and Pile Pulling, Tackle ooks, Pile 
_Driving, Dumping Cars, Stone Grips, Derricks, 
Conveyor, Timber Splicing, Roof and Bridge 
‘Trusses, Suspension Bridges. 

Draughting Devices. - Parallel Rules. Curve 
Delineators, Trammels, Ellipsograpis, Panto- 

graphs. etc. f 
iscellaneous. Devices. — Animal 
Sheep Shears. 


1. 
2. 
3. 
4. 


5. 
6. 


7. 


8. 


11. 


12, 


13. 
14. 


15. 


16. 


17. 


18. Power, 
Movements and Devices. Eleva- 
tors, Cranes, Se wing, By pewriting, and Printing 
Machines, Railway Devices, Trucks, Brakes, 
Turntables, Locomotives, Gas. Gas Furnaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms, etc. 


*,* Copies prepaid to any address on receipt of price. 
G2 Send for Descriptive Circular. 


MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 


361 BROADWAY, ~NEW YORK. 


ASR. 
Velocipede or bicycle lamps, support for brackets 


or holders for, k’. lL. White 
Voting machine, J. Boma 


 ERFOR 


Wagon brake, J. M. Heid.. 

Wagon brake, E. Seggese 

Walls, floors, ceilings, etc. construction of, A. 
Matrai 


Washing machine, W. McIntosb... 
Washing machine, H. A. Schoregge 
Wasbing machine, A.J. Smalley..... 
Waste gate, automatic, W.T.‘l'aylor 
Watchcase, H. F. Steinmeyer 
Watertube boiler, M..P. Boss 
Water wheel, turbine, W. Wey 
Weaving apparatus, fabric, E. Smith.. 
Welding machine, socket, A. G. Heinle....... .... 
Wheel. See Elastic or resilient wheel. Traction 
wheel. Trolley wheel. Vehicle wheel. Water 
wheel. 
W hee! with traction rim, C. M. Dissosway 
Whip support, P. V. Stump 
W histle, bird, J. F. Wherry. 
Wire winding machine, G. D. 
Wood pavements, elastic filling for, ‘I’ 
Wrapper for glass chimneys, bottle 
Mofsitt. 
Wrench, J. M. 
Wringing or press 
Monnig.. ‘ 


in, 


DESIGNS. 


Atomizer body, D. B. Smith .. .............. cece eee 
Automobile body, W. H. Atwood 
Bedstead, 8S. Newman.... 
Bolt, stud, J.G.Spear....... 
Book back. C. W. Hufschmid 
Buckle frame, W. Downing... 
Cabinet, G. W. Thompson..... 
Chafing dish stand, J. P. Stepp 
Chafing dish water pan, J. P. S 
Chair, folding, ‘I’. Adams 
Cycle seat post, W. Pear 
Dial face, C. W. Pank 
Doll, D. C. Bouton. 
Drum, heating, F. 8. 
Fence, wire, J. H. Srofe... 
Kile, letter or bill, Wilson 
Feed cutter perforated plate, C. B. Hop 
Garment. bifurcated nether, J. A. Scriven 
Glass, sheet, C. C. Hartung......... 
Hose clamp member. Fk’. D. Johnston 
Lorgnette case, C. L. Uh 
Milk jar, J. D. Miller ............ 
Nipple, nursing. R. >. Pickthal 
Oven drum. F. 8. Weiler 
Pen, G. Malpass.......... 
Penholder, G. Oberbeck . 
Piilow top, R. Astarita . 
Rail joint plate, S. Crouse ee 
Rubber bee! bee) plate, Ayres & Foster. 
Spoon holder, J. le. McKay.............. 
Spoons, ete., handle for. J. W: Mealy 
Sprayer body, I. F. Gordon.. 2 
Stool, F. F. Bilhoefer........ 
Stove or range, H. W. Beattie : as 
Stoves or ranges, upper shelf section for, Hl. W. 
Beattie 


‘Typewriting machine ribbon spool, E. J. 


Washing block, G. W. Didway.... 58) 
Wheel, vehicle, E. C. Phillips. ... .» 31,683, 31,684 
TRADE MARKS. 

Ale, Robinson Brewing Company.............-+-++ 33,594 
Ale and porter, Robinson Brewing Company. 33,595 
Animal wash, F. O. L. Walpole............... 33,586 


Boots. shoes, gaiters, and slippers, Monarch 


Butleticcciicnce sates, Steg etnseGa os 00 vale ae hens, wae 
Food for domestic use, cereal, Farwell & Rhines. 
Harmonicas, mouth, F. Scribner... . 
Hats, felt, Harrop, Gist & Company. 
Insecticides and disinfectants, W. L. Eaton........ 
Liquors, certain named malt, Christian Feigen- 

SRT ieee aidan a sc resesa inne fahaic fee cajeiare’ Sra pate ota, 0 diallvacsiere'ere 2.5) 33,593 
Lumber, certain named, G. Bell & Sons «83.645 
Lumber, certain named, L. E. Moore & Company.. 33,614 
Malt extract H. Bartels...................0 0: ceeeeees 33.592 
Meats, cured, John Murrell & Company......33,598, 38.594 
Metal, antifriction and Babbitt, Findlay & Battle. 33.608 
Musical instruments, automatically operated, 

American Automusic Cumpany................0 33,569 
Overshirts, E. Rosenfeld & Company............... 33,574 
Paper and envelops, writing, G. B. Hurd & Com- 

pany 
Paper bags, certain named, S. Nusbaum 
Powdered or pulverized mate Vv 


Remedy, hair, Newbro Drug 
Rings, A. A. Caille............ 
Rubber boots, Goodyear 
Shoes, men’s, G. L.. Snow. 
Skates, metal ice, Avery 
Soap, L. J. Maloney 


Soap, laundry, N. K. Fairbank Company. ..33, to 33,605 
Sweat pads, EK. L. McClain.................... 
Tablets, certain sugar coated, C. Fk’. Ross. 33,584 
Tablets, writing, G. E. St. Jobn................ 3,081 
‘Tobacco, scrap. Bendixen Tobacco Company...... 33,606 
Tonic, nerve and nutritive, George A. Newman & 
COMPANY secede oh ene 8h edie e solaee rote oarebaed i 
Umbrellas, parasols, canes, and their parts, Foll- 
mer, Clogg & Company... ... 2... 0 see cee e ee 33,570 


Vehicies, automobile, 

COMPADY aires oe ess te akiele ss See dew ae een vee ee 
Watches, New En 
Watches and watc 


Waltham Manufacturing 

33,612, 33.613 

land Watcb Company... .33,565, 33,566 
ases, Camm Watchcase Com- 


DAT Yes cab hese sooneeah ae ekten ci gate tieeileeeatar 3,600 

Whips. carriage, Pomeroy & Van Deusen.......... 33,611 

Whisky. Jobn Dewar & Sons 33,589 to 33.541 

Yarns, Sachs Brothers & Company.. 33,578 
LABELS. 

“ Capsule Bluing.” for bluing. F. J. Godoy.......... U17 


“Formopilol,” for hair tonic, Lincoln Chemical 


“ Natural Red Raspberries,” for can 
United States Printing Company.. 
** Natural Strawberries.” for canned g 
States Printing Company.......... 
“Natural Whole Apricots,” for ca 
United States Printing Company.. 
“Natural White Cherries.” for ca 
United States Printing Company. 
‘Old Homestead,” for popcorn, J. Br s ae 
“Phonograph Record,” for phonograph records, 


NING COMPANY... 21... se ee eer eee e eect eee eee eee 174 
“Puritan Tomatoes,” for canned goods, Knowles- 
Lombard Company.. ..... ....... 5 «+» 1,169 


‘The Merchant,” for cigars, H. Wuersten. 
**Vin D’Ecorces,” for a tonic, F. I. Day.... 2 
“White Foam,” for flour, Koberts Brothers........ 


PRINTS. 


** Anheuser-Busch,” for beer. Gray Lithograph Com- 


‘No, 39. Trophy Whist 
States Playing Card 


’ 


* for playing cards, United 


Com pany.. 174 


A printed copy of the specitication and drawing of 
any patent in the foregoing list. or any patentin print 
issued since 1863. will be furnished from this office for 
10cents. Inordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtamed by the in- 
ventors for any of the inventions named in the fore 
going list, provided they are simple. at a cost of $40 each. 

f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway. New 
York. Other foreign patente may also be obtained, 


= The 


a 


LS= 


3 a ae 
csenze"r HARRINGTON & KING PERFORATING Co. 
sine eetnang See sehen 


SEARCH- 
LICHT. 

The neatest, most attract- 

A= ive and timely novelty yet 

ws gotten up in comection 

: with celebration to the 

Great Admiral. Small 

(f Searchlight. Press the plates and illumi- 

(| nate the Admiral’s picture. By removing 

picture and substituting plain glass, you 

have a very serviceable searchlight that can 

be carried with safety into closets, cellars, 

ete. Price $1.5. By mail, $1.50, WILLIAM 

Rocnke, Inventor, 42 Vesey St., N. Y. City. 


D’AMOUR &LITTLEDALE MACHINE CO. 
130 WORTH ST.. NEW YORK. 
Machinery, ‘'ools, Patterns, Models. 


ASTER THAN SHORTHAND! 


One Stroke Prints a Word. 


NO MORE MISTAKES, 
No more illegible notes. 
You can become a steno- 
grapher at home in 
six weeks with- 
out a teacher. 
Good openinn 
for agents wih 
moderate capital. igs 
Anderson Shorthand = “=== 


Typewriter, 253 Broadway, New York, 


Floats for Steam Traps 


Mercules Seamtess Copper Floats 


w, DEWE 


a 


y genuine seamless copper 
: nd for No, 2 Catalogue Free. 
HERCULES FLOAT WORKS, 
Springfield, Mass, 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
CopyRIGHTS &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice. without charge, in the 


Scientific American. 


A bandsomely illustrated weekly. largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months. $1. Sold by all newsdealers. 


MUNN & Co, 26: eroacwas. New York 


Branch Office. 625 F St.. Washington, D. C. 


cca 


Smal) Motors and Dynamos, Bench Speed Lathes and 
Drill Presses. Columbia Mfg. Co., $14 Walnut St.. Phila. 


CeTALOGUES FREE 
NION MODEL WORKS 
193 CLARK CHICAGO. 


T U R B | NE my pend eeornter oe 
of AS bh! Lyats t. g' A. 
iss Engi B 4 
ICE sus tettlere Gtachfuers {ie VEER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 
ODELS ie U 
M & GEARSEO 
MODEL & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 
E. V. Baillard, 106 Liberty St... New York. 
AND FOR S 
MAGI C LANTERNS WARTED &f EXCHANG 
HARBACH & CO.809 Filbert St. Phila. Fae 

For Sale—Van Norman Lathe, 29in., Waltham Watch 
Tool Co.’s maxe. with full attachments, nearly new. 8. 
C. Forsaith Machine Co., Manchester, N. H. 


“WAVAVEES LCE 
ys) = pon Ly 


TYPE 


NOVELTH 
MAGICAL ctiiiustrated cataloeae of 


parlor tricks free. Complete catalogue with 600 engrav- 
ings, 20c. Martinka & Co., Mfrs., 498 Sixth Ave., N. Y. 


FOR STEREOPTICONS AND SLIDES 


Moving Picture Machines ard Films, write Williams, 
Brown & Earle, 920 Chestnut St., Philadelphia, Pa. 


GRINDING MILLS [OR ALL Purposes. 


versa] Eccentric Mill. Add Pee Pe ei MPS 
, ress J. S. & G. - 
SON, 2S Rodney Street, Brooklyn, N. Y. 


STEEL STAMPS F 
URE SALPHABET, SETS AT LOWEST PRICES. 


IG 
r auwarnrantco. SCHWAAB STAMP4SEAL C9 
MILWAUKEE wis. 


EXPERIMENTAL WORK. SMALL 
STENCI 


ee eee: NEW SORE IL_WORKS 100 NASSAU ST N.Y. 


ES &ETC. NEW YD 


OR MARKING TOOLS. 
NAME STAMPS 10¢ PER LETTER 
Cc 


SEND FOR CIRCULAR. 


NOVELTIES & PATENTED. ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181Seneca St.,Cleveland,V. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son,45-51 Rose St.,N.Y. 
Territorial Rights of 


FOR SALE this excellent patent- 


ed novelty Seam Ripper and 
Hole Cutter, or will consider offer for 
entire patent right. Address A, L. Wine 
ters, 423 Asbland Block, Chicago. 


GAS GASOLINE ENGINES 


WATER MOTORS 
BACKUS WATER MOTOR CO. NEWARK N.! U5. 2. 
VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE PR. I. 


utton 


MIGH 


SEWED BUFF 


Silverware. Jewelers and 


= (VINE BROS. CO., 92 


Buffing and Polishing Wheels 


for manufacturers of Hardware, Bicycles, Brass, Stoves, 


GRADE 


adnd@ NadO 


Plating Trades and others, 


Oneida St., Utica, N.Y. 


— 


Farmer who is interested in Ag, 
riculturalPursuits forProfit and 
Progress should subscribe for 


BY~ BIO~ AGRI- 


IT WILL AID ANY 

GOOD FARMER C U L _ 

AND MAKE HIM 

ce g ney. | URAL 

It is for the ITOMIS I: 
It is their paper and claims their support. 


OUR LITER ARY AIM is tosupply a paper forthe 


farmers containing,in con- 
densed and readable form, the most timely and valua- 
ble essays, Suggestions and records of experience 
which appear in the world of ayricultural literature; 
besides giving, editorially, sound, practical, timely ad- 
vice on all subjects pertaining to their business. 
Regular subscription price 50 cents: 35 cents when 
paid in advance, Circulation 200,000 copies monthly 
netrating every State and Territory in the U. 8. and 
anada. Samplecopy FREE. Agents wanted. Write. 
AGRICULTURAL EPITOMIST- INDIANAPOLIS, INDIANA. 


REVERSING STEAM TURBINE.—PAR- 
son’s recently perfected turbine for boats. Illustrations 
showing details. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 

PES 


TELE onc 


W.& D.MOGEY. 
BAYONNE CITY. N.J. 


“17 JEWELED 


adjusted, patent regulator, stem wind and 
stem set, genuine 
NATIONAL SPECIAL 
mvVvement. — Laaies’ or Gents’ size. 
WARRANTKD 20 YKARS, 4K. 
Gold plate hunting case, elegantly 
engraved. Fit for a king. No better 
watch made. Must be seen to beap- 
Bl preciated. Special Offer for next 60 
SB days, send your full name and ad- 
yeedress and we will send this watch 
aC.0.D.with privilege toexamine. If 
found satisfactory pay agent@5.85 
and express charges. A guarantee 
and beautiful chain and charm sent 
free with every watch. Write at 
once as this may not appear again. 
NAT'L MFO & IMPORTING (0., 
984 Dearborn 8t., B g41, Chicago. I) 


MACHINERY WANTED 


Wanted. - Second-handed wood, iron and brass work- 
ing machinery, first-class condition at very low-price, 
cash. Can use complete factory outfits. Itemize and 
describe machinery for sale, giving condition, age. 
name and address of manufacturer, attachments, etc., 
and lowest price at which each machine will be sole 
Address, ** Machinery,’ P. 0. Box528, Chicago, It}. 


D. L.HOLDEN 
1336 BEACH St. PHILADELPHIA Pa. 


Sout MANUFACTURER 
REGEALED ICE MACHINES 


SEE FIRST PAGE SUIENTIFIC 2 


Mayer Motors and Dynamos 


are perfect in design and economical in 
operation. {2 Send for Catalogue. 
M. M. Mayer Elec. Co., 2367 2d Av., New York 


MANUFACTURE OF BICYCLES.—A 


very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 


YOU CAN MAKE $100.AWEEK ! 
OWN YOUR OWN SHOW, comPtete Outrit—$ 100. 
LIFE. MOTION _FILMS & MACHINES. 
GREAT PASSION PLAY & 500 OTHER SUBJECTS 


VULUSTR ATALOGUES Pao 
PHIA P.A. 


5. LUBIN, LARGE sT MFR.PHILADEL 


@—<S Acetylene Burners. 
Sas, A new burner for STEREOPTICONS. 


Highest C. P. possible. 
State Line Talc Co., Chattanooga. Tenn. 


Co 
a Day Sure absolutely sure; we 


mt } furnish the work and teach you free; you work in 


the locality where you live. Send us your address and we wil) 
explain the business fully; remember we guarantee a clear pro 
fit of @3 for every day's work, absolutely sure, write at once. 

MOYaAL MANUFACTURING CO. Box $6. DETROIT. HICH. 


PALMER Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 

‘agon Engines, Pump- 
ing Engines. 

i Send for catalog. 


MIANUS, CONN. 


Send us youraddress: 
and we willshow you 
how to make $3 aday 


“PALMER BROS., 


© 1899 SCIENTIFIC AMERICAN, INC. 


PIERCE ENGINE 


PIERGE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 


Co., 17.N. 17th Street, Racine, Wig, 


ae 


Scientific 


American, 


OcTOBER 28, 1899. 
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For Town or 


Country Driving 


on good or bad 
roads, up hill or 
down dale, the 
best modern ve- 
hicle is the 


PHAETON 


Simple, safe, sure 
and speedy. Ele- 
gant in appear- 
wi J ance, economical 

in operation. Ex- 
No Agents. Veriencenot.need- 
Speed regulated at will. 


Price $1,000. 


ed 7 driving. 
system. €B8~ Write at once for wWlustrated Catalogue. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


Hydro-carbon 


Kodaks 


do away with cumber- 
some plate-holders, 
heavy, fragile glass plates, 


and bothersome dark- 
slides. 


Just turn a Key — 


All Kodaks use our light-proof film cartridges 
(which weigh but ounces, where plates weigh 
pounds) and can be loaded in daylight. Seven 
styles use either plates or films. 


Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 


Catalogues free at the Rochester, N. Y, 


aealers or by mail, 


THIS Is **1T”* 


gue of the Hayne Suspended pended Ink Wells 


if you do not find it’s worth ou paid for it, we will 
refund your money. 0 Evaporation, No 
Waste. It’s a saving ot 50 per esate on ink alone. No 
Ink-stainea Fingers. Can be titted to roll-top and book- 
keepers desks. Our circular will tell you more about it. 
Price, in oxidized silver, $2; plain nickel, $1.50, prepaid. 
WANTED: A good salesman in every town. 


UNIVERSAL SPECIALTY COMPANY, 
153 Chambers Street, New York. 


Bristol’s Patent Steel Belt Lacing. 


The simplest, cheapest 
and most perfect 


Fastening or all kinds 
elting. Sam- 
ples sent free. 


The Bristol Co. 


FISHED sow Waterbury Conn. 


Che Eason Concert 
Phonograph 


Mr. Edison has 
perfected the 
Phonograph. 


READY TO aPPly 


This 


It perfectly is the 
reproduces ie 
tbe buman Instru 
voice, JOST ment. 
ac Loup, 

just as 
Clear, just +E He 
as sweet. = 

It duplicates instrumental music with ure-toned 
brilliance and satisfying intensity. Used with Edison 


Concert Records, its reproduction: is free from all me- 
chanical noises. Only the music or the voice is heard. 
It is strong and vibrant enougb to fill the largest audi- 
torium. It is smooth and broad enough for the parlor. 

The highest type of talking machine ever before pro- 
duced bears no comparison with the Edi.on Concert 
Phonograph. The priceis $125. 

Six otber styles of Phonographe, including the Edi- 
son Gem, price $7.50. 


Che Edison Phonograph Company, 


Race Street & Arcade, Cincinnati, 0., U. S.A. 


INDISPENSABLE 
: Every man who gives care to bis apparel, irrespective of the size 
ot bis wardrobe, will find the 


“* PRACTICAL”” TROUSERS HANGER AND PRESS 


it saves time, patience and 
clothing, doubles the capacity of the clothes-press and renders 


an absolutely indispensable device. 
every gar’ ‘ment separately get-at-able. 


Our $5 set consists of six trousers h 
sent, prepaid, on receipt of price. 


Send for our tree book (100 pages). 
well-known men think ot our device, which, since it was introduced 
seven years ago bas universally satisfied the most exacting. 


GUARANTEE OFFER !--You may return the goods any time 


within 60 days at our expense if you are not completely sat- 
isfied, and we will immediately refund the full purchase price 


yersand three closet rods ; 
. “nis quantity meets the aier age 

requirements. Single hangers, 75c. Single rods, 25c. For $1 will send one trousers han 

er and one rod, prepaid, and afterward, when wanted, the balance of the $5set.for 


PRACTICAL NOVELTY CO., 430 Walnut St., 


It tells what over 3,000 


itis 


PHILADELPHIA, PA. 


First Cost Only Cost. 


No Laundry Bulls 
if you wear the 


WINDSOR 


Collars and Cuffs. 


A little Sapolioor Soap 
will clean them witbout in- 
juring the goods. Free illus- 
rated catalogue to any ad- 


dress. Trade Mark 

The ‘““WINDSOR”’ Goods 
Water Proof 

Collars, Cuffs, Shirt lt ronts 

and Neckties. a We want agents everywhere. 

THE WINDSOR COLLAR & CUFF CO., Windsor, Conn. 

P : ERCE Manufacturers of Machinery for 

WATER, OIL and GAS WELLS. 


pilneral Prospecting. Test Borit 3, 10 to 5,000 feet deep. 
pargest experience, best line, highest gradein America. 
Send for cataiog, 200 engravings. State what is wanted. 


WELL ENCINEERINC CO. 
186 Liberty Street, New York, 


UNS NO OCieh| 


Parmee 


are appreciating the 


Charter Gasoline Engine, 


Stationaries, Portables, 
and Tractions. 


PROOE, by addressing 


Charter Gas Engine Co. orbiting. 


66 TRADE MARK 


ECAMOI 
ALUMINUM PAINT. 


Latest application of Aluminum. Looks like Frosted 
Silver. ashable. Untarnishable, Wa'er, Oil and 
weather roof. Durable, Easily Applied. Bicycles, 
achts, 


diators, Pipes, Metal Work, Machinery. by- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brac’ 
ets, Cars, Stations, General Decoration, etc. 
bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID CO., 339 B’way, New York. | 
| 


Swiftest, Strongest : 


Saves Most and Lasts Longest 


Sample 


lemington| | 


Standard Typewriter | 


WYCKOFF, SEAMANS & BENEDICT, | 
327 Broadway, New York. 


PRICE S|. 


zero zero reaay for repeating, 


Reisch’s Foot Power 


EMERY WHEEL 
KNIFE SHARPENER and TOOL GRINDER 


2,000 revolutions or 3,500 feet per minute. 
A handy machine ‘for Bicycle Repair 
Shops, Machine Shops, Mills, Factories, 
ete. eight of machine, 3 feet ; size of 
emery whee], 6x1 in. 
Machine sent on approval to respon- 
sible parties. 


te Send for Circular and Prices. 
BUFFALO EMERY WHEEL CO., 
No. 1@ Lock St., Buffalo, N.Y. 


BALL ‘BEARING AXLES AND RUB- 


ber l'ires,—A paper read betore the Carriage Builders’ 
Nations Convention, Philadelphia, October, 1894, show- 
ing thé advantage to be derived from the use of ball 
bearings anu pneumatic tires in road vebicles. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price 10 cents. To be had at this office and from 
all newsdealers. 


This counter is of the same size as our regular cy ¢e 

closely resembles. The differentia! gearing used. 
an internal ratchet mechanism, and on the outer end of the main shaft, in 

7 ace of the star wheel, is clam 


ey are durab: e and strong and can be run at a 


VEEDER RATHCET COUNTER 


clometer for bicycles, which it 
in the cyclometers is replaced 


a small vperating lever, the arrangement being 


such that each complete oscillation of the lever moves the right hand index ring 
one figure. The transmitting mechanism between each index ring is such that 
‘| the rings are mechanically locked and cannot get out of position by jarring, nor 
can the record be tampered with except by taking the machine apart. 
counter will register up to-99,999, when the next stroke will set all the figures to 


The 


but they cannot be set to zero from any intermediate 
high speed with out skip- 


nn They will be found especially useful for use on punen presses, looms and 
automatic machinery generally to register number of pieces or quantity of mate- 
rial produced. They can also be adap » 

or any purpose requiring a small, light, accurate instrument. Corresp. solicited. 


THE VEEDER MFG. 


Makers ofCounting Machines, Cyclometers for Bicycles, and fine Castings. 


ted for use on typewriters, voting machines, 


CoO. | 


HARTFORD, CONN., U. S.A. 


Get our Book- 
DUNLOP let of any 
DETACHABLE ae “ | 
TIRES AMERICAN 
a had aed DUNLOP | 
well-known bicycle 
They cost the ‘ TIRE CO., 
maker more, and : Belleville, N. J. 
the rider less. The Repair Outfit. Chicago, mM. 


THE BICYCLE: ITS INFLUENCE IN 


Healtb and Disease.—By G.M. Hammond, M.D. A val- 
uable and interesting paper in which the’ subject is ex- 
baustively treated trom the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
thecycle by persons diseased. Contained in SCIEN TIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 


To be had at this office and from all newsdealers. 
Also 1000 usefuJ artictes, including Safes 
Cc. 


All varieties at lowest prices. Best Kailroad 
Track and Wagon or Stock Scales made, 


Seales Sewing Machines, Bicycles, Touls. etc. Save 


Money. Lists Free. CHICAGO SCALE Co., Chi ago. Il. 


Foot Power, High Grade 


W. P. Davis Mach. ‘Co,, Rochester, N.Y. 


LATHES 


AS BERMRUR) 
i Loee ee COVERINGS | 


401-9 =a -t-)-) 4-90 0}-5 ABSOLUTELY FIRE PROOF. 
iiaoe ate ew \ me 266-3 PERFECT NON-CONDUCTORS§ 
Cate ccd BLE. EASILY APPLIED, 

IN'SECTIONS SiG Gea aoc 
FIT STANDARD PIPE BRIG AO ee Galen 

H.W. JON NBME eR eras 

+ NEW YORK: CHICAGO - PHRASE BOSTON 

ASBESTOS MATERIALS. Batelfe NL bee maeN 
ROOFING MATERIALS. exeatlleraW e 


WOODWORKING eage ig 


For Planing Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

ES Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 


THE ECAN CO. 
327 to 347 West Front Street, 
CINCINNATI, OHIO. 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.—The utilization of 110 voit 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
, tailed working drawings on a large scale, and the fur- 
, Mace can be mide by any amateur who is *versed in the 
| use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 1182. Price 10 cents. 
For sale by MUNN & Co., 3a] Broadway, New York City, 
or by any bookseller or newsdealer. 


fm Use Taper-Sleeve Pulleys 


The Best in the World. Solid- Web 
Tron-Center Hi 


Hardwood Dyna- 

revents Slipping 

riction-Clute 
Pulleys, for connecting and dis- 
connecting Gas and Steam En- 

: gines, Lines of Shafting, Dynamos, 
Generators and Machinery of all 
Kinds without slacking speed of motive 
power. State your requirements and 
write for catalogue ** S.” 


THE TAPER-SLEEVE PULLEY WORKS, Erie, Pa.. U.S.A. 


PRATT’S PATENT POSITIVE ante 
DRILL CHUCKS. _ 4 


Impossible for Drills to slip when = 
eld by them. Send 2 cent stamp 
for Illustrated Catalogue. 


THE PRATT CHUCK CO., 


ulleys 
: oft the Bete: Bri 


Friction-Olutch Pulley 


Frankfort, N. Y., U.S.A. 


PATENT PROTECTION 


Cuba, Porto Rico, 


AND THE 


Philippines. 


Owners of United States Patents, Trade Marks, 
Prints and Labels may procure protection in the Co- 
lonial possessions of the United States by effecting 
registration in these countries. 

The expense is very slight and the protectin ac- 
quired by such registration should be secured witb- 
out delay. 

For terms and full information, address 


MUNN & CO. 
PATENT SOLICITORS, 
361 BrRoapway, 
New Yor« 


Or 


625 F STREET, 
WasnincrTon, D. C. 


THE VERY 


a E S SOP oe, aE SETC. 


Ww JESSOP & SONS Le 91 JOHN ST. NEW YORK: 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed wita CHAS 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sta., Philadelphia. and 47 Rose St., opp. Duane, New York 


A GOOD ORDER 


The old adage, “the proof of the pudding is in the eating,” 
regard to the Griffin Mills. 
following order indicates. 


always proves true in 


Those who know them best like them most, as the 


LEHIGH PORTLAND CEMENT CO. 
Manufacturers of High Crade Portland Cement. 


BRADLEY PULVERIZER CO., 92 State St., 


Boston, Mass. 


ALLENTOWN, Pa., July 17, 1899. 


GENTLEMEN: Replying to yours of the 14th inst. inquiring as to the satisfaction your Griffin Mills are giving us, would say 


that our Company, having recently decided to build a new plant, we have been looking closely into the working and operating 
ot other kinds of mills for pulverizing cement clinker and lime rock, and have concluded, after thorough examination, that we 


will equip our new works with 28 Griffin Mills. This, in addition to our present plaut, will give us 52 of your mills in use. 
should be sufficient evidence that we are well pleased with the Griffin Mills. Yours truly, 


(Signed) CHAS. A. MATCHAM, Superintendent. Y 


This 


We will be pleased to furnish intending buyers with full in- y 
formation regarding tbe working qualities of these Mills ; 
for pulverizing all varieties of refractory substances. . . . 


THE BRADLEY PULVERIZER CoO., Boston, Mass. 


© 1899 SCIENTIFIC AMERICAN, INC. 


